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Scott-Atwater proudly presents complete new 
line of gearS~u/¥ motors that weigh only 
13 Ibs. more, cost only $149.50 to $199.50 


Outboard owners have asked for it. Now Scott-Atwater 
has perfected it... a gearSHIFT outboard so simple, so 
sound, so foolproof you'll want it on sight. Easy to use... 

the gearSHIFT to back up, stand still or go ahead 
(you can’t clash gears). Easy to own... . all three new SHI 
models priced under $200. Easy to carry... the Scott-At- 
water adds only 134 pounds to motor weight. See 
the new SHIFT models at your Scott-Atwater dealer's 
soon. Then get ready to SHIFT ...to Scott-Atwater! 
FREE! NEW BOOK OF NAUTICAL KNOWLEDGE tells 
what every outboard skipper should know about 
navigation, safety and operating principles to 
improve your skill, and let you have more fun on 
the water. Write for your copy to Dept. PS-39, 
Scott-Atwater Mfg. Co., Minneapolis 13, Minn. 
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Driveshaft gear is always engaged with both forward and reverse 
‘tears. But neither} 


YOU ot have to pay a small fortune 
or buy a large tarm to make your 
dream of a practical country home come 
true. All you need is a little land! The 

Have-More” Plan shows you how to 
transform as little as one acre into the 
best and happiest living any family could 
want. And you can make that acre pay 
for itself! 

You'll be amazed what you can do to- 
day on a little land—erew sm your spare 
time! You can have a bearing orchard 
with a fruit crop in just 18 months! You 
Can raise a year's supply of tender chic 
ens in 9 weeks—in a 3x4 foor space. You 
can raise a pig without buying feed. You 
can, own a small greenhouse—one that 
anybody can afford—that. waters plants 
and conteols heat automatically 

And the best part of it is that you can 
enjoy this wonderful new way of living 
dn less than $100 4 month, Just a small 
income—from sour Social Security or a 
part-time job, or a pensionmand you can 
live like a king for the rest of your life! 

Ed and Carolyn Robinson have spent 
six years gathering the newest and best 
knowledge for you, experimenting at 
their own little place, “trading” methods, 
and ideas with experts and amateurs all 
‘over the world, (Pethaps you've seen the 
stories about their 2-acre “miniature 
farm in the Saturday Evening Poss, Read- 
er't Digest, Better Homes and Gardens, 
fr.) Now let their famous “Have More 
Plan show you how to HAVE MORE in 
every way on YOUR place 


Everything You'll Ever Need to Know 
About Successful Country Living! 


If you have a garden, farm, oF country 


[AND MORE—YOURS F 
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Dwart Fruit Trees 
Geese, Tut 


Your Own Work Shop 


home, you'll certainly want = “ree 
copy of this wonder book. R. 

err Digest calls it "Good news 
foe the millions who have or want 
a couple of acres in the country 
Gr you're coped up in. the 
city, tired of noise ditt, and hist 
costs, you'll want to sce how cas 
fly you can afford a litle land 
the nearby countryside, where you 
and "your wife and children ca 
really begin to live. The Robins 
‘did, So can you! The "Have-Mor 
Plan tells you just how=step-by 
step! 


The “Have-More 


Plan 
will show you just how to 
pick the right place, how 
fo lay out your grounds 
and design your house, how 
to raise much of your food, 


43 Chapters! 255 llus- 
trations! 70,000 
Words! More Than 
300,000 Copies Soldt 
how to stretch your retirement 


income into the best and happiest 
life anyone could want! 


Same Plan You've 
Read So Much About 


Act Now! 
Don't hesitate. Make the most of that 
country place you now have—or expect 
to have. The “Have More” Plan will save 
you endless trouble and expense, solve a 
thousand problems and answer countless 
important questions for you. It costs only 
$1—BUT FIRST WE WANT YOU TO. 
EXAMINE IT FREE. You get complete 
satisfaction or DOUBLE your money 
back! Mail coupon NOW! The Country 
Bookstore, P. 0. Noro- 


‘Mail This Coupon 
te THE COUNTRY BOOKSTORE, P. 0, Box 2802, Herston, Conn. 

Send me the "Have-More" Plan. IT keep it, ll 
send one dollar, plus. ten cents for postage, packing, 
handling. If it doesn’t please me, Fil send ‘it back, 
‘owe you nothing. 
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Ij you send a dellar now, that will save us record 
hecping and sate VOU the ten cent shipping charge, 
Well gic. you DOUBLE your money back i] Jon 
return the plan im 10 days! That's bow sure we are 
you'll like ut 
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ARTHUR GODFREY SAYS 


“1.C.S. made the impossible—easy !” 


You've often heard Arthur Godfrey, famed 
“Huck Finn of Radio,” now winning new renown 
with his coast-to-coast “Talent Scouts” and other 
CBS programs, But this is the first time you've 
heard the star on the subject of I.C.8.: 


had to quit high school before the end of 
my second year. Later in life, at the U. S. 
Naval Materiel School at Bellevue, D. C., | had 
to master a working knowledge of math, all 
the way from simple decimals and fractions 
through trigonometry, in the first six weeks or 
be dropped from the course. So I took an 
1.C.S, Course and finished at the head of the 
class! 1.C.S. made the impossible—easy!” 


As usual, the former Navy radio operator and 
present Lt, Commander in the U. 8. Naval Reserve 
knows what he's talking about. As an I.C.S. grad- 
uate, Mr. Godfrey is in the best of all positions to 
tell you about the educational system that’s served 
so long as talent scout for American industry. 

Study his statement. Then mark your interest on 
the coupon and mail it today for full information 
on what I.C.8. can do for you! 


BOX 7625-M, SCRANTON 9, PENNA, 
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= 
Every Fisherman Needs It! ee 


This new 1949 edition of “Fish- 
ing — What Tackle and When” 
is packed full of fishing in- 
formation...the kind you want. 
There are hours of profitable 
reading in its seventy-six pages, such as: 
® Bait Casting Instructions ® Fly Casting 
Instructions ® Official World-record 
Catches @ Skish Instructions © 33 New 
Action Fish Pictures in Color (see below) 
© Fishing Hints, etc. South Bend Tackle 


‘You won't want to be without it. Write to- 
day —a postal gets it. Free! 
‘SOUTH BEND CO., 892 High St., South Bend 23, Ind. 


YOU CAN TRUST 


EXCEL-ORENO — The fi-ost of fly lines. Nylon 
level sizes G to C, $1.85 to $2.80 a coil; double 
tapers HEH, HDH, HCH, $9; bug tapers GAF, 
GBF, GCG, $9. Also in silk at 

slightly higher prices. = 
BLACK-ORENO—World-famed an 
bait casting line. Hard braided, . 
smooth finish. Guaranteed. Ny- 
lon $1.20 to $2.25 per SO 
yards. Silk slightly higher. 


A NAME 
FAMOUS IN 
FISHING 


SOUTH BEND 
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| New Products 


World's Biggest Blowpipe... 
Pellets Save Seeds, Aid Growth... 
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Camera Takes Bug Portrait 
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TV Sets Give Bigger Picture 
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Tweeter Brings Out High Notes. 


What's Your Ingenuity Quotien 
New Tools. 
New Shop Ideas. 
Photo Ideas and Equipment 


Keeping the Home Shipshap: 
To: Reader—From;_Editor., 


THE t e Professional Photography 
in the palm 
of your hand! 


16mm 
CANDID CAMERA 


«the world’s 
finest, precision- 
made miniature 
camera. 


IRE'S a brand 
new photo- 
graphic thrill "imag- 
ine... a highiy accu- 
rate,” precision built, 
imported candid cam. 
era that fits right in 
the palm of your 
Perfect for 


Light in weight and , 
only the size of a pack of 
clgarettes, THE STEKY Is 
rigidly built to the exacting 
requirements of the photo= 
graphic professional, 


© 25. mm_¥3:5 color corrected 
STEKINAR anastigmatic lens 
© Speeds; Bulb, 1/25, 1/50, 1/100 


& Direct View Finder $ 
© Takes 24 pletures, black and white 29 
nt 


complete 
TAX INCLUDED 


Comera os illustr 
is % octval size 


PLENTY OF FILM AVAILABLE 


‘The STEKY camera uses standard American 16mm movie fim 
available everywhere In bulk. Loaded cartridges can be. pure 
chased from ‘The Continental ‘Sales Co, 24 exposure black ‘and 
‘white loaded cartridges, $150 includes fine grain developing and 
enlarging of each negative to 24 x St. Ansco color cats 
iridges $1.50 Includes processing’ to positive: transparen: 

‘As special Introductory offer. you will «leas Back and white cartridges without. processing Tes, 
tui te flioving ifs PE ly cae paca 
Py 4 ANSCO COLOR FILM ACT NOW « « « Coton Delow and 
Sanee sotiet pod es mail tt today. Send no money. pay. 
© Genuine feather Ever pits “C.0.D._ or ebcho 
Money and we'll pay the postage. 


NEW YORK TIMES says, 


I 
‘STEKY, 5. Gulargements to 5 x7 i 
and § x 16 had ‘remarkably good def d 
nition © Prolested color frames very Scene Sa. COnmdiaaaiat wi pay 
Satisfaction ‘as to color qualit i 
Pagers onaity, Send "C.0.. ru pay Postman plus | 
Still more STEKY features: Turret F 3:5 | Name ! 
fons ,,- removable for use in ealarperm, projectors etc, | ADDNESa | 
FREE owners registration service. Every camera | CITY and STATE ! 


bears stamped serial number, ae 
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FREE TRAINING in 


Auto Mechanics Plus good 


pay while learning 


Become a first-class automotive 
mechanic and you're set for life... 
sure of a good job or able to run a shop 
of your own. Here’s your chance to 
learn this valuable trade and the train- 
ing won't cost you a penny. In addi- 
tion, you'll get good pay while learning. 
The United States Army is offering 
this outstandin; opportunity to a 
limited number of young men who have 
high school diplomas, or state certifi- 
cates to show equivalent education. 
Under the new Army plan, you can 
sign up for the automotive school and 
be sure of enrollment immediately after 
basic training. 

In the Army trade schools you'll be 
taught by experts, with equipment that 


INTERESTED IN SOME OTHER TRADE? 
Automotive Mechanics is only one of more than 60 
U. S. Army trade schools open to qualified young 
men. Ask your Recruiting Officer about any trade 
in which you are interested. Chances are he can 
offer you what you want. 


setae 


is the very latest in the automotive 
field. These schools are the finest in the 
world, So good that many colleges and 
trade schools give credit Tor work done 
in them. 


Your pay starts immediately. You'll 
get $75 a month, plus free food and 
jousing ... free clothing and equip- 
ment ... free medical and dental care 
... free retirement plan .. . low-cost 
insurance. In all, the pay is equal to 
$211.50 in civilian life. 


You owe it to your future to get details 
on this opportunity today. 


‘You can get the facts, without obliga- 
tion, at the nearest U.8, Army Recruit- 
ing station. 


PEACE IS AMERICAS 
MOST IMPORTANT BUSINES 


‘he peste fry od A fer oa ma, 


G rorutar science 


US. ARMY and U.S.AIR FORCE 


RECRUITING SERVICE 


Mercury, “messenger of the gods, 


s slow compared with Ultrafax—which moves at the speed of light, 


‘This messenger delivers a millon words a minufe 


at the Library of 
Congress, a distinguished av- 
dience saw documents flashed 
across Washington by a new 
means of communication . . . 
and reproduced in facsimile. 


This was Ultrafax in action— 
a super-fast television communi- 
cations system developed at RCA 
Laboratories. Reproductions of 
any mail —personal, business, or 
military . . . including police de- 
scriptions, fingerprints, bank 
drafts—can travel at 186,000 
miles a second! 


Material to be sent is placed 
before an RCA “flying spot” 
scanner, and transmitted by 
dio s 


are photographed. By a new 
photographic process, nega 
tives are ready for printing or 
projection in 40 seconds. 

Eventually, when Ultrafa 
comes into commercial use, a 
complete Sunday paper, every 
word, every picture . .. may cross 
America in 60 seconds. 


Science at work... 


Ultrafax is but one of scor 
major achievements pione 
at RCA Laboratories. Th 
leadership in science and engi- 
neering adds value beyond 
price to any product or service 
of RCA and RCA Victor. 

Examples of the newest devel- 
opments in radio, television, and 
electronics may be seen 2 
at RCA Exhibition Hall, 36 West 
49th Street, N.Y. Admission is 
free. Radio Corporation of Amer- 
ica, Radio City, N. Y. 20, 


RADIC CORPORATION of AMERICA 
World Leader in Radio — First in Television 


marc 1949 7 


JOBS LIKE THESE ARE 
AVAILABLE TO TRAINED 
MECHANICS. CHOOSE THE 
FIELD YOU LIKE BEST 


Get Complete Training 


Diesel Fuel Injection 
Automotive Motor Tune-up 
Diesel Engine Rebuilding 
General Garage Mechanic 
Agricultural Implements 
Auto Engine Rebuilding 
Auto Elec, Service 
Public Utilities 
Parts Dealers 
“Bus & Truck Lines 
Industrial Mainj 
Contracting & Excavating 
Business of Your Own 
AND MANY other 

similar openings, 


er Shop- 
1g. You 
in your 


time, eive Spare ne 
Work Lessons. which show you 
how to earn while you Learn 


for extra money and experience, 
You Learn by DOING 


TOOLS AND EQUIPMENT 


‘To make your training 
Plote, we give y¢ 
chanie’s tools and. equipment 
ilustrated below. Including al 
metal tool-box — as a. regular 
part of your instruction. 
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Shop-Method Home Tr 


ing by 


an Established Resident School 


Spare Time Lessons 
ngine Service Manuals 
Engine Repair 
Gi 


ems 


TOOLS AND EQUIPMENT 
INVESTIGATE 


Secure Full Information 


Prepares you for Many Good Jobs 


BOOK & SAMPLE 
LESSON SHOW 

HOW WE TRAIN 
YOU...SEND 
FOR THEM 
TODAY! 


APPROVED 
FOR 
VETERANS 


Cheek coupon 


NATIONAL SCHOOLS, DEPT. PSD-3 


4000 South Figuerce Street 
Los Angeles 37, California 


FREE 


LR 22 tt ma here's something that will in- 
terest you, 

‘Not a magic formula—not a get-rich-quick scheme— 
but something more substantial, more practical. 

OF course, you need something more than just the 
desire to be an accountant. You've got to pay the price 
—be willing to study earnestly, thoroughly. 

Still, wouldn’t it be worth your while to sacrifice 
some of your leisure in favor of interesting home study 
—over a comparatively brief period? Always provided 
that the rewards were good—a salary of $3,000 to 
$10,000? 

‘An accountant’s duties are interesting, varied and of 
real worth to his employers. He has standing! 

Do you feel that such things aren't for you? Well, 
don't be too sure. Very possibly they can be! 

Why not, like so many before you, investigate 
LaSalle’s modern Problem Method of training for an 
accountancy position? 

Just suppose you were permitted to work in a large 
accounting house under the personal supervision of an 
expert accountant. Suppose, with his aid, you studied 
accounting principles and solved problems day by day 
—easy ones at first—then more icult ones. If you 
could do this—and could turn to him for advice as the 
problems became complex — soon 
you'd master them all, 

That's the training you follow in 
principle under the LaSalle Problem 
Method. 


‘You cover accountancy from the basic Principles right 
up through Accountancy Systems and Income Tax Pro- 
cedure. Then you add C. P. A. Training and prepare 
for the C. P. A. examinations. 

‘As you go along, you absorb the principles of Audit- 
ing, Cost Accounting, Business Law, Statistical Con- 
trol, Organization, Management and Finance, 

Your progress is as speedy as you care to make it— 
depending on your own eagerness to learn and the time 
you spend in study. 

Will recognition come? The only answer, as you 
know, is that success does come to the man who is really 
trained. It's possible your employers will notice your 
improvement in a very few wecks or months. Indeed, 
many LaSalle graduates have paid for their training- 
ith increased earnings—before they have completed 

For accountants, who are trained in organization 
and management, are the executives of the future, 

Write For This Free Book 

For your own good, don't put off investigation of all 
the facts. Write for our free 48-page book, "Accoun- 
tancy, The Profession That Pays.” It'll prove that 
accountancy offers brilliant futures to those who aren't 
afraid of serious home study, We'll also include “Ten 
Years’ Promotion in One”—a book which has 

helped many men, Send us the 

coupon now. 


LASALLE EXTENSION 
CHICAGO 5, ILL. 


417 S$, Dearborn St. 


Yeats’ Promotion in One. 
Name. 
Address 


A CORRESPONDENCE INSTITUTION 


I want to be an accountant. Send me without obligation, "“Account- 
ancy, the Profession that, Pays" training program—also "Ten 


Dept. 383-HR Chicago 5, 


| 


City, Zome & State... 
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ARE, the jules of strange human powers 
false? Can the mysterious feats per- 
formed by the mystics of the Orient be ex- 
plained away as only illusions? Is there an 
intangible bond with the universe beyo 
which draws mankind on? Does a mighty 
Cosmic intelligence from the reaches of 5 
ebb and flow through the deep recesses of the 
mind, forming a river of wisdom which can 
carry’ men and women to the heights of per- 
sonal achievement? 


Have You Had These 
Experiences? 


seeee that unmistakable feeling that you have 
taken the wrong course of action, that you have 
violated some inner, unexpressed, better judg- 
ment. The sudden realization that the silent 
whisperings of self are cautioning you to keep 
your own counsel~not to speak words on the 
tip of your tongue in the presence of another. 
‘That pernetliog which pushes: you fs 
when you hesitate, or restrains you when you 
are apt to make a wrong move. 

‘These urges are the subtle influence which 
when understood and directed has made thou- 
sands of men and women masters of their lives. 
‘There IS a source of intelligence within you as 
your senses of sight and he: 


» which you are NOT using 

Henge this statement! Dare the Rosi- 
crucians to reveal the functions of this Cosmic 
mind and its great possibilities to you. 


Let This Free Book Explain 


Take this infinite power into your partnership. 

‘ou can use it in a rational and practical way 
without interference with your religious beliefs 
or personal affairs. ‘osicrucians, a world. 
wide philosophical movement, invile you to use 
the coupon below, now, today, and obtain a 
free copy of the fascinating book, “The Mastery 
of Life,” which explains further. 


USE THIS COUPON 
Sertbe L. R. E. 

‘The Rosicruciant, AMORC, San Jove. Californ 

Lam sincerely interested in knowing more about 

this unseen. vital power which can be used in acquie- 

Theppiness of life. Please send me, 

The Mastery of Life.” which 
otmation. 


The ROSICRUCIANS 


(AMORC) 
(The Rosicrucans ate NOT » religious 


ization) 
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are you suffering from 


Locked in your mind may be the germ 
of a valuable idea . . . an undeveloped 
@ aptitude... a hidden talent. And the 
BAS 


key that can help unlock those capabili 
ties of yours is training—sound, practi- 
cal, down-to-earth training! 

Helping men and women bring out 
the best that’s in them has been the job 
of I.C.S. for more than 57 years. In 
every field of industry, you'll find leaders 
whose skills were developed through 
study with I.C.S. 

‘They are the ones who sensed a latent 
ability within themselves—and who 
proceeded to do something about it. 
While others (equally gifted, perhaps) 
plodded along in routine jobs, they mas- 
tered I.C.S. courses . . . qualified them- 
selves for rich rewards. 

You can develop your hidden talents 
the same way they did. Start today and 
be ready for tomorrow's opportunities. 
Here’s the coupon to mail: 
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ey. State Morhing. ous AM to PM. 
Present Pasion ployed by 
‘Seca ation rates to members ofthe Armed Forces Enrtimant under. Sl and PL 16 approved for World War I Veterans. 
‘Canaan residents send coupon to laternatonal Correspondence Schols Canadian, Lid, Moniea, Canada 
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I Train You RIGHT by Sending You 8 BIG KITS of Radio Equipment 
including A POWERFUL 6 TUBE SUPERHET 
RECEIVER and 16 RANGE TEST METER! 


Find out NOW how Sprayberry Train 
Toe prepares you fore Reds Sa 


Bealiee efycer ows ~er's good bat 
Radio job. Just mail the coupon for a neighborhood. Radio Serv! 
FRE! Tearning. You couldn't pick a 
towet Into Radio. Good ftadio: 
Repair Shops are needed everywhere a3 
millions of new sets are in use. Trained 
repairing, men are wanted for opportunities in 
a powerful Po lo, FM. 


LOW COST RADIO TRAINING Spear 
Easy monthly payments if desired, Bvery- 


RUSH COUPON “/% thine pou ned i faraaied thing le 
Der 


8 
Thave trained hundreds of successful Ra- 


dio men — and I ean hel; 
{acts about Sprayberry veining ‘rata ate ea, nap ite their 


NOW! 


VETERANS: d2fcichiSLiwticssdut © TWO LOCATIONS 
To Serve You Bet 
1 SPRAYBERRY ACADEMY of RADIO 
‘ Dept 88-P 


Sprayberry Bullding, Pueblo, Coterade, or 
mal 20M. Wacker Drive, Chicage 6, Iilineis 
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INVENTORS 


Learn how to protect your invention. The U. S. Patent Laws 
provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the Patent Laws. 
For that reason; unless the inventor is familiar with patent 
matters, he should engage a competent registered patent 
attorney or agent to represent him. We are registered to 
practice before the U.S. Patent Office and are prepared to 
serve you in the handling of your patent matters. 

A specially prepared booklet entitled “Patent Guide for 
the Inventor", containing detailed information with respect 
to patent protection and procedure, together with a “Record 
of Invention” form will be promptly forwarded to you without 
obligation upon request. 


CLARENCE A. O’BRIEN & HARVEY JACOBSON 


Registered Patent Attorneys 
92-€ DISTRICT NATIONAL BUILDING @ WASHINGTON 5, D. Cc. 


ICU CN 


CLARENCE A. O'BRIEN & HARVEY JACOBSON 


Registered Patent Attor 
92-€ District National 


vs 
Washington 5, D. C. 


Patents 


i 

| Ss Ou Meet ita SE, a, 

1 peeSed"f inveaton'® form. Thi reavest does not sbligate me, 
Trademarks i _ ee ee 
Copyrights H 


State 
‘Piesse write or print plainly.) 
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And to think they used to call me 


ui WM 


Give Me 15 Minutes a 
Day and I'll Give You a 
NEW BODY 


hold the ttle “The War 
Perfectly Developed 


how 1 traded 
‘bay of ones. 
Of muscle! 


(or'a barrel 


"Lice tee 
Ieetly developed men.” 


What’s 
My Secret? 


Pati 


Method vou en 
ce In the privacy” of you 
omJUST TS. MINUTES 


You almply utilxe the 
le’ power In your own 
increase. and ‘multiply’ into’ real, 
LIVE MUSCLE 


FREE BOOK 


Ws 
‘Mail coupon to me person. 
ATLAS, Dept. 1@, 115 East 
New York 10. 8. ¥. 


help make a new 
tele development, 
‘Strength. 


city... 
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Letters 


In jet propulsion, is the plane driven 
through the air by the force of the jet 
exhaust pushing against the air or solely by 
the reaction of the expanding gas? 

Will you also make clear, in layman’s 
language, how jets and rockets can function 
in a vacuum? 

James Novanno 
Seattle, Wash. 


Jet and rocket planes are driven through 
the air because of Newton’s Third Law of 
Motion: For every action there is an equal 
and opposite reaction. A good example of 
this reaction is the kick of a shotgun. If you 
fire a shotgun while sitting in a canoe, the 
canoe will move backwards—you have a 
rocket-propelled canoe. You wouldn't say 
the shotgun pellets “push against the air,” 
and neither do jets or rockets. 

Jets will not operate in a vacuum, but 
only because they need the oxygen of the 
air to oxidize or burn their fuel. Rockets 
carry their own oxidizers in chemical form, 
and these actually work better in a vacuum. 


Word Trouble 


Sir: 
My interest in photomicrography prompts 
me to call your attention to page 177 of the 
January issue where the word “microphoto- 
graph” is used to mean “photomicrograph.” 
Lawnexce LeNey 
Jamesville, N.Y. 


The dictionary gives microphotograph and 
photomicrograph as loosely interchangeable, 
but in the strict sense Mr. Leney is right. A 
photomicrograph is a photograph of an ob- 
ject taken through a microscope; a micro- 
photograph is a very small photograph. 


Wrong-W: 
Sir: 

In your November issue, you ran an article 
called “Homemade Slingshot Launches 
Plane” [p. 146]. In this article you state 


Ps 


INVENTORS 


Patent laws encourage the development of inventions. 
We recommend that an inventor employ a registered Patent 
Attomey or agent, if the inventor is not familiar with patent 
matters. This is because the value of a patent depends largely 
upon the skillful preparation of the specification and claims in 
the patent application. 

The firm of McMorrow, Berman and Davidson is registered 
to practice before the United States Patent Oifice. Addition- 
ally it engages patent attomeys able to readily understand 
inventors’ disclosures, to advise concerning patentability, and 
to prepare appropriate specifications and claims. 

If an inventor believes he has an invention, a search of the 
most pertinent prior U. S. patents should be made and a report 
obtained relative to its patentability. Where such report in- 
dicates that the invention appears patentable, in order to 
secure protection, diligence should be exercised in making 
application for a patent. 

Send for a copy of Patent Booklet entitled “How To Protect 
Your Invention.” This booklet contains information on patent 
protection and procedure. You will also receive an “Invention 
Record” blank. This will be promptly forwarded to you upon 
request—no obligation. 


McMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 
PATENTS © TRADE MARKS = © ~— COPYRIGHTS. 


142-W VICTOR BUILDING, WASHINGTON 1, D. C. 


Registered Potent Attorneys 
142.W Victor Building, Washington 1, D. C. 

Send me your Patent Booklet, “How To Protect Your Invention”, end also “Inven- 
tion Record” form ot once. 1 understand this request does not obligate me. 


McMORROW, BERMAN & DAVIDSON 
" 
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' EXCITING VALUES FROM 
LAFAYETTE-CONCORD 


AMERICA'S GREATEST RADIO MAIL 
ORDER ORGANIZATION FOR 29 YEARS 


‘SPECIAL ON PHONO-RADIO 
‘woth 3 times thi tw, How price $19.95 


Never before have you seen. a fine 
‘combination at such an 


WEW! DRAFTING MACHINE 
AN EXCEPTIONAL BUY! 


point om the: masonite board. Im. 
Shades ‘Irs x2d84 «4 
fittings, 


‘benutifully el 
ables 


MORE THAN A TOY 
A REAL 1-TUBE RADIO 
Here's an honest 1 tube 
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that the plane always takes off up hill. Now 
Tl admit I don’t know much about airplanes, 
but could you explain why he takes off up 
hill, when he uses a rubber shock cord to 
provide extra power for such a short runway? 

Ricuarnp M. Scorr 
Cranbury, N. J. 


The sentence was meant to read: “The 
plane always takes off from the uphill end 
of the field.” In a last-minute bit of hurried 
editing the sentence—and the plane—got 
turned around, 


jothing New 


Sir: 
In the October issue on page 166 I found 
the article “Baby Carriage Makes Suitcase.” 

As there is nothing new in the world, I 
send you a picture [below] of the “Dodo” 
portable baby carriage. The carriage can 
be folded together in 5 seconds and taken 


in the car or the railway as luggage. It is 
made in Switzerland, I bought such a car- 
riage for my boy, as the picture shows, 

Huco MARTHALER 
Lucerne, Switzerland 


Sir: 

In the jsceaiy issue, on page 106, J. B. 
Morris tells how he connected a radio, tuned 
it in to a dead spot, and then shut the re- 
frigerator door to discover if the light went 
out. He could have learned the same thing 
in two seconds by opening the door of the 
refrigerator and touching the small switch 
in the door jamb. . . . 

Manet KRausHaar 
Woodmere, N. Y. 


Sir: 
. . Use a 3-way socket and a short cord 
with a socket for a bulb. Take the cord out- 


INVENTORS 


VICTOR J. EVANS & 
ST 


PATENTS 


Name... 
Address... 


City and State. 


cA Patent is a Valuable Right. On the basis 
of a provision in the Constitution of the United 
States, Congress has established a system under 
which inventors may secure the exclusive right 
to prevent the unauthorized use, manufacture 
and sale of their inventions for periods of seven- 
teen years. The inventor secures this protection 
for his invention by obtaining a United States 


Patent. 


Tis firm is registered to practice before the 
U. S. Patent Office and is available to assist in- 
ventors in the preparation and prosecution of 
their cases. Detailed information and the steps 
to be taken in obtaining patent protection will 


be furnished upon request. 


Form below for mailing convenience 


PATENT ATTORNEY 
440-C MERLIN BUILDING, WASHINGTON 6. D. C. 


VICTOR’ J. EVANS & CO. © Merlin M. Evans 


Registered Patent Attorney 
440-C Merlin Building, Washington 6, D. C. 


Please send me without obligation a copy of your booklet “Patent 
Protection For Inventors” together with your convenient "Evidence 
of Invention” form. 


60. * Wobn W Grane 


Nei a el 


COPYRIGHTS 
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WORK FOR THE 
Fei 


GOVERNMENT 


Start as high as $3,351 
A YEAR 


Get Ready Now for Next Examinations 


City Mall Carriers, Post Office Clerks 

Clerks and Carriers now get $2,550 the first year of 

regular ‘employment ‘and alitomaiically increase, $100 

‘Open to Men—Women 18 to 50. Clerks 

‘can be promoted to other postal positions 
paying as high as $7,550.00. 


Railway Postal Clerks 
Railway Postal Clerks get $2,750 the first year of 
popular “employment, belay paid on ‘the rst and 
feenth of each month. ($114.60 each pay day.) Their 

a is automatically increased $50 and 
4050 in large organizations. Advance may be had to 

Chief Clerk at $5,850 a year, Male Veterans only 


TRAVEL FOR “UNCLE SAM” 1 


3 Days On—3 Days Off—Full Pay 

Railway Postal Clerks on long runs usually work 3 
days and have 3 days off duty or in the same propor- 
tion, During this of duty thelr pay continues just as 
though they were working. ‘They travel on a pase 
when on business. When they grow old, they are re- 
Tired with'a pension. 


‘Mony Other Positions 
Many other positions are obtainable, Rural Carriers 

tenographers—Typists—Patrol Inspectors—Aaaist- 
ant Statistical Clerks—ete. Those wishing these posl- 
tions should qualify at once. 


Get Free List of Positions 


Fill out the following coupon. Tear it off and mail 
it today—NOW, at once 

Although not government controlled, this can result 
in your getting a big paid government job. 


FRANKLIN INSTITUTE, Dept. MBO, Rochester 4, M. Y. 

"Rush to me, entirely fee of charge (1) a fll description of 
1.8, Governnient Jobs: ¢3)° Free Copy of pe 
Book, “How to Get a U.S Government Job with (3) List of 
UPS Govergment Jobs; (43 Tell me how to qucliy for one 


Name. 


Address. <.-Veteran?. 
Use This Coupon Before You Mislay it. Write Print Plainly. 
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side the refrigerator and close the door. If 
the light goes out on the outside, the inside 
one is out, too. 


Rosert Jones 
Augusta, Me: 


Sir: 

. .. Simply open the refrigerator door and 
feel the light bulb; if warm, the bulb was 
burning after the door was closed; if cold, 
the bulb had been out... 

L. Rosert Snyper 
Littlestown, Pa. 


Jet Cockpit 
Sir: 

Your December issue (p. 113: “How Jet 
Jockeys are Made”) says the jet cockpit is 
simple compared to that of a piston-engined 
plane. 

Jets are simpler as far as power controls 
are concemed. The jet does not have pro- 
pelle h and mixture controls. Engine 
instrumentation, however, is not simpler. 
The manifold-pressure gauge and the cool- 
ant-temperature gauge have been replaced 
by tailpipe- and bearing-temperature indi- 
cators, A jet still has the fuel-pressure, oil- 
pressure, and oil-temperature gauges. 

All in all, I do not agree that jet cockpits 
are simpler. 


E. W. Woop 
Atlanta, Ga. 


We'll concede that you say more precisely 
what we meant. The jet’s instrument panel 
is crammed with indicators (as our picture 
showed), but its pilot doesn't have to op- 
erate as many controls as in a propellered 
plane. Consensus of fighter pilots is that 
the jet is, therefore, simpler to fly. 


High Compression 
Sir: 

I enjoyed your articles on the new 1949 
Cadillac and Oldsmobile high compression 
engines, but why didn’t you mention the 
leader in the high compression field—Crosley 
with its 7.8 to 1 compression ratio? 

Bitty Mrexs 
Texarkana, Texas 


Reader Meeks is right—as of today. At 
the time the Cadillac and Oldsmobile articles 
were written, however, the Crosley’s higher 
compression had not been officially an- 


WIDER SPARK GAP HELPS & 


OMY—PERMITS BURNING OF 
LEANER MIXTURES AND. RE 
DUCES MISFIRING, 


INCREASED ELECTRODE LiFE— 
UP TO 200% AND MORE 


IMPROVED RADIO RECEPTION 
REDUCES SPARK PLUG IN. 
TERFERENCE WITH RADIO, 
RADAR AND TELEVISION." 


‘*Within 35 mv/m from 540 ke. to 150 me 
‘50 
Auto-Lite Spark Plugs— Patented U.S.A. 


Here's what it does = ——< 


‘A SMOOTHER ENGINE IDLE Pe 


“J 
ELIMINATE OCCASIONAL fe 
MISSING. e an 
IMPROVED GASOLINE ECON. a) 


NEW AUTO-LITE 


Acclaimed by car owners coast-to-coast 


neat are the operating Departments and taxi com- 
vantages of this scientific panies tell us of their enthu- 
Auto-Lite development thi jasm for the smoother idle and 
wners everywhere are replac- improved gasoline economy 
ing their regular type spark experienced. 
plugs with Auto-Lite Resist See your Auto-Lite Dealer to- 
Car dealers, service station day for a complete new set of 
operators, garage men, Police Auto-Lite Resistor Spark Plugs. 


Toronto, Ont. THE ELECTRIC AUTO-LITE COMPANY Toledo 1, Ohio 


BECAUSE OF ITS LOW RATE OF ELECTRODE EROSION, THE NEW AUTOLLITE RESISTOR SPARK 
PLUG PERMITS WIDER INITIAL GAP SETTINGS AND MAKES THESE ADVANTAGES POSSIBLE. 


AUTO-LITE PUGS 
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MEN-IF YOU VALUE 


Your Future- 
read this 


Retiigeranion end 


Today! ff pe Air Conditioning | 
Mes. 
f- — Rey "Fs ] 


Tells You How to Win 
Bigger Pay and Real Security 


Fos ook ts yours without « of, cost. “Your Future 
in Re tion and Air Conditioniog” tells you what's in 
store for you in this fs 
tion: We want you to, 


frigeration’ Joning has plenty of room fo 
trained men—to handle good paying ‘Jobs In the many 
Branches of this great industry. Almost unlimited future 
for men who know this work. Now you may learn Refrig= 
eration and Air Conditioning at home in spare time, No 
Reed to kive up present Job or income while preparing to 
Stop into a better fob. Act now! Simply write your name 
fand’ address ‘on “ihe coupon below and Tail today 


INDUSTRIAL TRAINING INSTITUTE 
2150 Lawrence Avenue, Dept. R-2, Chicago 25, Ill. 


MAIL COUPON Now No Obligation 


sand me » FREE COPY of “Four Opportunity in § 
frigeration ‘and’ Air Conditioning” by return tail 
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nounced. Crosley has been given proper 
credit in this issue on page 185. 


Space Flying 
Sir: 

In “Riding the Ramjet” (January, p. 131), 
the final paragraph states: “flight into space 
beyond the earth, . . . by rocket . . . or ram- 
jet.” How can a ramjet work in space? 

Crarke BLairn 


Hagaman, N. Y. 


You apparently missed this statement in 
the same article: “Since there is no air in 
outer space and the ramjet could no longer 
function, it could then be turned off. Then 
there would be a period of free coasting 
until reverse booster rockets were turned on 
to decelerate for a lunar landing.” 


No Sooner Said than Done 


Sir: 

In the January issue [p. 173], you men- 
tioned a new idea in typewriter ribbons 
[inkless leaders on the ribbon ends, shown 
above at left]. Our new ribbon [above at 
right) has a clean silver end which will not 
soil the secretary's fingers... . 

B. A. Dexaxc 


The Carter's Ink Co. 
Chicago, Ill. 


Ferris Wheel Parks Cars 


Sir: 

In your Nov, 1948 issue (p. 122-123) you 
show an auto parking idea. Why not have 
large Ferris wheels with platforms in place 
of seats big enough to hold one auto each? 
Think what a small ground space would be 
taken. And even if your car is on top, 
there'd be no trouble in getting it. 

Leo D. Ketter 
Rochester, N. Y. 


LEARN 
Want to be in 


BUSINESS ision 
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Want to make more money? Want to be your own boss — 
have your own, money-making business ~ with your 
or Get a Good Pa Job 9 future assured? Then learn Radio & Television with my 
ly $ proven 2-Way Method that can help you get into this 

Ereat and growing business QUICKER. 


You Construct the ” Many of my students make money, some even start 
Multi-purpose Shop _their own business in spare time — while learning, 

Teib Powel’ Shown Take the first step toward a successful career — 
lett ond Bag NOW —send for my big 56-page illustrated book that 


tells how my home training can help prepare you to 
SCORES of Radio cash in on Radio and Television's opportunities, It's 
Circuits Like Those free, but it may mean your future success! 


Shown Below With 


weranisesvon YOu Learn by Doing! 


his 3 Tobe 
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practice. Send for bi 

ook. TODAY. “4 5 hand, by doing. 
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HRTI trained men! Over 250, graduates 
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APPROVED training. Get the 
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VETERANS || sine comers [ 
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C,H. MANSFIELD, Pres., Dept. D-16 
Hollywood Radio ond Television Insti 
810 Wes 1 tos Angeles 14, 


Sending for this book has marked the turn- 
ing point in the lives of many men. You owe 
St'to your future to find out about HTL 
Training. Mail the coupon TODAY. 
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MORE PAY 


through 


HOME STUDY TRAINING 


in 


SPARE TIME 


Do you want a better position—a larger sal- 
ary? They are within your reach—now. LaSalle 
experts will guide you step by step in gaining 
business training which leads to greater earn- 
ings. 

‘The time-saving, interesting LaSalle Prob- 
Jem Method helps you prepare at home, with- 
‘out interference with your present duties. 

Simply mark on the coupon the field in 
which you desire success, and we will mail you 
a valuable book describing the opportunities in 
that field—plus “Ten Years’ Promotion in 
‘One”—a book which has helped many men. 
Let us tell you how we have started thousands 
of average men and women on the high road 
to success and more money. Check and mail 
the coupon now. 


LASALLE EXTENSION UNIVERSITY 


spondence Institution 
417 5, Deorbers he Dept. 383-R, Chicago 5, Il. 
Send me, full information regardiog the course T 
have marked—without obligation—plus “Ten Years’ 
Promotion in One.” 
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Tells What You Can Do About It 
Lear the amazing story of Deaf Smith County, Texas, where 
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L.M. & W. Company, Box 809-D, Marshall, Mich, 
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Fistula — FREE: 


NEW BOOK—Explains Causes 
and Latest Treatment 
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STUDY at HOME 


With An Educational Institution 


Men with specialized training win higher positions, iaaure 
InGfer"cartingn. and are bugger succenees Yo uninoas and 


subiie life. Opportunities NOW greater than ever before. 
end for our Catalog. 
ARTS and SCIENCES 


purses tp, Philosopby: 
Medical “Surisprad 
Chemistry: Plastics Geolo 
Business and Commerce 


tistics: Agriculture 
ENGINEERING 


Courses in Electrical, Civil, Mechanical, Drafting, Are! 
fectural, Steam. Aeronautical, Radio, ‘Structural, ‘Mininj 
Industrial. Petroleum, Marine, Chemical, Dieel,” Automo: 
Bile. “Refrigeration, and” Alr Conditioning Engineering. 


LAW 


Complete Professional Law Course inclu 
Series college grade textbooks, Cours: 


2 18, Hornbrook 


Stutionary ge stand 
bymodets Waterae 
coated.compact 

‘i 


ERS: 500 to 34 
12, 24, 32 volta: 


Write For folder Ea 


D.W. ONAN & SONS INC. 

2793 Reyelaton Ave., Minn 

NEW! MINIATURE « 
DUST MASK 


nding, 


Wear when sanding. 
weeping. dusting. 
Handy'as a pair of, glances 


losed and breathe throu! 
fo operate. Protects against dusts. lint coal 
cement. grain dust, Has 8 sq. in. fi 

‘Order toa 


431 S. Wabash Ave. Chicago 5, Illinols 


> MECHANICAL DENTISTRY 


7-DAY TRIAL! 


Return and Pay Nothing 
| 1 Not Completely Sotisfng 


lt Since 1935! Over 200,000 Service 
Facts—More than 1700 “'How-to- 
, Dri ams! Over 200 
"Quick-Check” T rages of Easy, 
Step-by-Step Instructions! 


How-to-D Volume ind_ instructions MUST COVERS ANY 
you NEED vice ‘CAR BUILT 
ny service “OF SINCE 19351 


ny mukeo 
from 1938 
those 
can be such 
Make MORE me 
mare jobs in LESS. time 


nel “a 
Reterene 


EVERYTHING YOU'LL NEED 


To KNOW 
LIKE 150. SHOP REPAIR MoToR’s Manual t 
IMANUALS IN ONE! ng fr. ranted 
tiled “Quick. very, beginnings 
Here, in detailed Quick: to Mdentiy all 633 car models, 


Reference" tables, and Roncise 


eference” bles and yeni More than 1700 easy-to-follow 


Photos, Drawings, "and. Dia- 
frame" guide you, spb 
os Fight through “each” opera 
rege NAM) Se ee he 
Re vaon crammed. with Factory 9 
ERTERRY truck made since ert a fables vol 
tosor 1400 pices Ri Metsaremente and Clearans, 
10,000 facts. ore ‘Overhauling and Replacement 
oline Enginets | facts, and auch MORE! 


SEND NO MONEY 
Just mail coupon! When the 
potas beiags Book, poy hes 
Bochiog. Fist, make show 
LO cot you what i's got! Unless. you 
ats aS pading eats | ere thf the grate time 
ment, stationary | oy mop beat = y days 
today! Address!” MoToR. Book 
Dept, Desk 23,250 West 33th 
Stel, New York 19) N.Y. 
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LINGUAPHONE 
is your Padeport 


to the World 
In your own home, alone or in a 
‘up, you can now learn to speak 
SPANISH « PORTUGUESE 
FRENCH + RUSSIAN 
ITALIAN + GERMAN 
or any of 23 other languages by the world-famous 


LINGUAPHONE 
Conversational METHOD 


You learn the new language by listening 
to voices of native teachers. It is amaz- 
ingly simple; thousands have succeeded. 
Educators hail Linguaphone as a notable 
advance in simplifying the mastery of 
languages. That is why so many Linguo- 
phone Sets are used in schools, colleges, 

s, a8 an aid to fluent speal 


SEND FOR FREE BOOK 
LINGUAPHONE INSTITUT! 


95 RCA BUILDING, NEW 


RK 21 


E 
Y. 
7 
1 
1 

I 


r = 

| HINGUAPHONE INSTITUTE 
95 RCA Bldg., New York 20, N.Y. 

1 

| Sere me the FREE Lingvophone Book. 

12m Cl-om not 6} a World War It Veteran 


J | Want te learn. lengvege. | 


=°CAR r ‘OONS 
MONEY, 

DON’T COPY—LEARN TO ORIGINATE! 
RAYE. BURNS, will teach you HOW to, CREATE ORIGINAL 


“sys 


Eourhe\contalte 26 fessons and over 600 itioe: 
3, Cleveland, Ohio 


Reatlome, All for 


FINGERPRINTING 
AND 


IDENTIFICATION 
IN YOUR OWN HOME 
IN YOUR SPARE TIME 


Sowcialy prepared cirespondence curse = BREE | 
‘make it easy to learn this fascination study | 
‘seta inthe eld f CRIME DETECTION. Booklet 
Under, the Prinale Correspondence | On Request 


shee Team PENNA. INSTITUTE | 
or SS OF CRIMINOLOGY 


Dr. W. Nisson Bremner, Director 


POPULAR SCIENCE 


Big ne EEOeLay 
USA. 


Raking is one of Amerie 
tries in wages. Not seasonable, but year ‘round 
Ff Seid for tained and exterleaced men. 

h baale spare time home study course 
Jaya solld foundation. If you have the aptitude 
{it this type of work. aca for FREE Booklet, 
SOvportuaities in Commercial Baking.” 
raise RATIONAL BAKING SCHOOL, 


PATENTS AND INVENTIONS 
FINANCED, MARKETED AND 
PUBLICIZED 


New York 18, N. ¥. 


| HANDBOOK OF AIRPLANE 
MAINTENANCE & OPERATION 


Basy self-study course and up-to-date reference manual in one 
feed: book Tuetions, eonstr 
“of the modern airs 


NATIONAL AERONAUTICS COUNCIL, inc., 


CODE SPEED; 


SHORT CUT 


same boards 
Facks and 


tare “are” given in PROJECTS. in 
WOODWORK by Daushas & Rebers, For beginners a8 well 

Mavanced craltamen. Photograph clearly show “atepe yx 
procedure At craft or book stores or diect, Only $6.0, Pet 
pavd, or seat ©.O.D. plus postage. Cloth cover. Order today 


McKNIGHT & McXNICHT, 141 W. Market St., Bloomington, Illinois. 


© Naturally, when you use your flashlight, you use up some of the power 
in the batteries. But “Eveready” batteries recover power between uses— 
thanks to a reaction of chemicals in the batteries. Yes, “E¥eready” bat- 
Insist on “Eveready” batteries for your 


teries bounce back for extea lif 
flashlight—they’re the largest-selling brand in the world! 
The registered trade-mark “Eveready” distinguishes products of 
NATIONAL CARBON COMPANY, INC. 
) East 42nd Street, New York 17, N.Y. 
{Union Carbide [I] a end Carbon Corporation 
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BUDGET-SAVING 
HAIR GLIFEEE | 


ical "Cadet Electric Hair CI 


mighty handy for removing superfiuous hair, too, Spe- 
cial-design blade for clean, close cutting. Operates on 
110 V., 60 cycle A.C. Fully approved by Under 
Only $9.95 at drug, deparime 


1, hard- 
trie appliance stores. If your dealer can- 


not supply you, order direct from factory. Send check 
‘or money order, 5-DAY MONEY-BACK GUARANTEE. 


ELECTRO TOOL CORPORATION 


DEPT. C539.C__* RACINE, WISCONSIN —_ 
Qecounlant 
Salesman 
Secretar Y 

Stenoguyphet 


SECURED FUTURE... 
FREE EMPLOYMENT Ropes 


er one 


TELLS HOW 
TO BEAN.. 


“USE COUPON TODAY 


30 roputar science 


Fammetie BA ILEY 
TECHNICAL SCHOOLS 


OFFER THE FOLLOWING COURSES: 
PRACTICAL DIESEL ENGINEERING 
REFRIGERATION ~ AIR CONDITIONING 
COMMERCIAL ELECTRICITY 
RADIO~ TELEVISION MECHANICS 


coon depen largely on the rop- 
‘school You ai Don't take 
chances! ‘Train at A 


get the top pay iol 
for FREE Catalog. 


BAILEY TECHNICAL SCHOOLS 


1656 So, Grand Bivd., St. Lovis, Mo. 


WATCHMAKING 


Be a Watchmaker—Be Independent 
Get practical training at the only school in. Chicago ac: 
credited by the B 


LO T Ss 3 00 iw: 
TERMS 
ate nant: 


RICHARD S. OTTO 
Son Luis Obispo, California 


Dept. PS 


235 FREE Books 


_onetlee Seusalorealy MEW19G9 
ATES MIDWEST RADIOS 


NOW Available with New Automatic 


DUAL-SPEED RECORD PLAYER 


For Playing Both Stondard and LP (Long Playing) Records 


ml ba ea ay atx 
NEW ae 1 “4 
series 1@ : By 


SUPER DELUXE | 
AM-FM 
CHASSIS 


Oy, ~ 
AVAILABLE in Separate CHASSIS or Complete Consoles Like this Ms, OUTSTANDING 


Beoutil SYMPHONY GRAND “oe 


AM-FM RADIO PHONOGRAPH 
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PAINTERS’ 
STRIPING TOOL 


bog nats 
YOU 
can 
acquire 
NIGHTS AT HOME! 

LAI LL.B. DEGREE 
LaSalle’s femora Lew Li 


usands to master Law sur- 
, in spare hours for busi- 


Mp 
efe) 
pare 


ate 
compiled by 
wer the whole 
ed, orderly, sim- 


loading professors and lawyer 
basic field of Law in cond 


1co rapidly with this great library, 
plus special lectures furnished, We guide you 
Step-by-step with personalized Problem Meth- 
od of instruction». « you learn by doing—han- 
‘ling egal problems not by memor 


You can train at Allie 
or Study at Home und 
's Supervised Home 


Key Positions Open in Industry 

MACHINIST. TRADE 

TOOL & DIE MAKING 

DRAFTING—ALL. BRANCHES 

TOOL & DIE DESIGNING 

® PRODUCT DESIGN & ILLUSTRATION 
Siecraaree hea FULLY Nationally Known, Endorsed by Industry 

Age APPROVED Write For Catalog—A 1c Postcard will do 


ALLIED SCHOOL OF MECHANICAL TRADES 
1338-1340-1342 Se, Michigan Ave, 
443 Allied Bldg. Chi 


ENORMOUS PROFITS {7 Some 


Extoblished 
in 1 


ROTARY 


Unsurpassed 
for Tilling 
and Cultivating 


‘The, Mulsifier Soll Tiller! Makes it easy to work 1 
to'20 acres of common crops. Pulverises the soll 
fs fine'ns if It were plowed disced and harrowed. 

fads fertilizer as it tills. Ideal for cultivating: 


mHOME WORKSHOP 


InYour Ow: 


ING ASSOCIATION OF AMERICA 
Dept 


Mottywood 28, calif. 


7760 HAMILTON, DE} 


ROTARY SOIL TILLER 
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in Enrolis.. studies inv 
Use Angeles, and feetives. Free Lesson Personal aitention trem 
and book of Information about Radio, Keresting material and’ practical caulp 
‘Television ‘and Eleetronter training tment, all Increase his Uaterert 


laa 


Builds actual unit 
Earns mone 


‘Avplies for—and GETS. 
{i time job im ind 

emalayers now National 
tine te hire their graduates 


Service 


‘and. aveces 


THIS PRACTICAL, TECHNICAL RESIDENT TRADE SCHOOL 
TRAINS YOU AT HOME FOR BIG RADIO OPPORTUNITIES! 
ra, teleyl= 


tronics. You 
‘material 


fadlo dictionary, special. 
ratory experiment lesson, experimen: 
‘equipment. You receive complet 
fevision lesson texts, 


yy industries; in @ 

You Build This Superhetersdyne — busincas of Your own! 
Rosakter Wits Karte We bor Notional Home Training is Precticol Bovis “shown bee | 

‘You receive complete standard equip- Your National Schools Course fully low tell you more | APPROVED 

ment, including latest type High-Mu covers basic, advanced ang specialized avout National FOR 

Tor. bullding various experi- instruction "in all phases, including Home Training. 

Mental and test unith. You progress basic radio principles, receivers, ame Use coupon todayi |_VETERANS | 


step by step until you build’ a com- é 
NATIONAL SCHOOLS Pepe 


Plete Superheterodyne Receiver. It is 
LOS ANGELES 37, CALIF. « EST.1905 


Yours to use and keep. 


‘This portable instrument (see 


National Schools, Dept. P&-R9 (Mail in envelope f 

gn enable, You to. pettarts fs SoushsPasucron Szeet “or guste sn | 
inany practical tests, make del: mgeles 34 California oatcard) 

qeate adjustments ahd do se ss s 1 

a conver with test, ‘Mail me PREE the book, “Your Future in Radio, H 

sea Gk see oes nd ‘a sample leson of your course. H 

Sa Tila ecincnnncenienthticoe | 

been prepared with a special technique of illus- ! 

dio principles by numerous easy-to- ' 


Both Resident and Home Study Courses Offered 


Chimes st. Weight 10 Mew $7.95 Foch 


FANCY BRIAR PIPES 
Miehavetbeen 


AIRBORNE SALES CO., INC 
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BEFORE YOU BUY “ANY” TIRE— 
‘CONSIDER YOUR FAMILY'S SAFETY—NOT JUST PRICE! 
frou don't have to, hesitate in busing — You have seen our 
Yellable ade. ‘alter month 
+ vers rane Som Discount. YoU CERTAINLY DESERVE IT <- 

CHOOSE YOUR FAVORITE BRAND 


Goonfrean Ease Firestone === 
Goodrich = U.S. ROYALE 


"AND MORE OF THE WORLD'S BEST BRANDS 


Whsewate ee § Py Teen 31 fire 
Aa HAR PUERTO wi 


750-20 MILITARY FIRSTS 32: 
Septy Tow orade (wore $8.78) 3 


BRAZES 
SOLDERS 
& CUTS 


WELDS 


OPERATE\\ 


GENUINE G.E. MOTORS 


Capacitor Storr, 4 Shott 


Brand New, in original Cortons 


JOHN E. KANDLER CO. 


210 N. Rose $1., Kalamazoo, Mich 


ITALIAN ACCORDIONS 


All types, all models, Very best. Hand 
Made, Lowest prices, Buy direct from 

Factory representative and Save Money. 
Also Button Accordions, Chromatic Ac: 
cordions and Concertirias. Send name 
and Address for FREE catalog. 


ITALIAN ACCORDION MFG. CO. 
7600 Cottage Grove Ave., Dept. PS-3, Chicago 19, Ill. 


a E WATER BOTTLE HEATING UNIT 


o - Electronics.- 


i 
Rad TABLE FUTURE! 


OFFER YOU A PROF 


Get the Facts About Our 


Here's good news . .. big news our BIGGEST 
NEWS in 17 years. The equipment pictured at the 
right gives a partial idea of D.T.l's remarkable new [A ORL Raa 
combination of shi ‘method. home-training aids THIS EQUIPMENT 
Work over 300 
nts 
SEND FOR BOOKLET Home Experime 


Mail the coupon today for our big 
‘OPPORTUNTY GUIDE BO: 


toward 4 GOOD 
‘America's most 


e 
You also us 
MOVIES 
Train quickly, using a wide 
variety of commercial equip. 
ment. D. Ts new labs are 
among the finest of thoit 
kind. Ample instructor 
every maior traning a 


we lage. Write for details! 
MAIL THIS OPPORTUNITY COUPON NOW! 


DeFOREST'S TRAINING, INC. 
CHICAGO, ILLINOIS 


Afiliated with the De Vry Corporation 
Builders of Electronic and Movie Equipment | a 
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Thousands of Parts 
For Military 


TRUCKS 
— 


ost, models Write stating 
model of ‘Truck’ 


JEEP TOPS and CURTAINS 


(Wentherizing Kit), complete top with back curtain and 
Side “curtain sip rr 


GB. color: shipping weight 40 Tbs, Wonder. 
fir value, FOB. KC. 


ruler sale complete, wits "Timken roller 

20 Budd Wheels. Without brakes “Axle is 2's 
Inches sauare and to inches between whee! mosnting Manges 
Sta, wiath. AN cht ent BUY. 


With Single Wheels 


‘With Dual Wheels $69.50 


UTILITY GAS TANK x= nex 


plus. yline 
Brackets for mountiog i 


cock on end, Ideat fuel tank 
For'small kas engines. stoves. ete 
15 ft. Jong, 14" thick. Steel with 


TOW CABLE fifi nh oye. isti, sour 


hota have for emergencies. Shipping weight 2s 
ibs. Ic 


UNITED AUTO PARTS (One 


1901 TROOST-GRI8OO- KANSAS CITY, MO. 


GROBAN SUPPLY CO 
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beat Pica 


Order by Mail—Save Almost 50% 
18 PC. REG. $4.95 WRENCH SET 


Ya"" and Y%"" HEX DRIVE 


fees ceeisce carte of 
Goo80 ee $295 
— et ene and pg 


S8S00S8062 i: 
| POWERFUL 4” ELECTRIC ‘DRILL 


rm, 
A REAL SURE-FIRE SELLER! 
THUGS AND THIEVES BEWARE! 


1 4 tear aa. peo) un whlch darhargee. smothering clouds 


teed 
‘Not wold to. mors, 
‘St, Paul 4, Minn. 


‘Order ut 
tegen Supply Corp. 


ct ao 
503, 


ANBRICA’S BIGGEST KAYAK VALUES! 


STRONG 
© SPEEDY 


DEDHAM KAYAKS, DEDHAM, MASS., Dept, A-o3 


NEW 1949 
Plastics supplies Catalog 


Everything 


plastics. ete. Price 1 
Stamps 

Mr P. 
Dept. PS-3. 4707 Euclid Ave. Cleveland 3, Ohio 


from fear of lay-offs, freedom, 
from the limits of a pay check. 


‘This is one of the mos 


WARNER SUCCESS PLAN 


Gives exact instructions showing you 


How to start in spare time @ How to use home 
as headquarters @ How to bring in the busi- 
ness @How to do real METALIZING in gen- 
uine GOLD, SILVER, or BRONZE, by the easy 
Warner Method _@ How to start without risk- 
ing your job @ How to pyramid your profits 
How to be sure of steady, big income. 


while you can do it without 
‘now is the time to investigate 
‘exceptional opportunity offered 
you by the Warner Success Flan. 

king into the market, checking 
‘upon the possibilities for big sales 


life of happ! 


independence 
“wateady, dependable income? 


THE ENTIRE Peay 


7 DAYS AT MY RISK 


DON’T SEND A PENNY .. . Just Send Your Name 


‘want every serious minded man tolet me 


fascinating 


featoWaceereae 
Ce ae Keb fe 


‘hat lve done in ogrown shops here 
‘reveal the exnet facts about the 
‘made and the way to make them. 


ded the facts 
xe aaa ay 
hy Lalow you to read all 


Por You. 


Yo read the whole Plan at my ek. 
‘spend cent uniens you vo 


WE SUPPLY 
EVERYTHING 


You don't have to zo 
“hunting” when War- 
ner is behind you. We 
supply all materials, all, 


iy wh @ 


$5 OO AN HOUR 


hour for his time. Think of how that 


Tow prices made pose prnmids when a partner or the 
siblebyourbigquantity bole family works, 

imanufectare Yeusenaiy) 0? Established FirmBacksYouUp 
Ser ust wish vou Deed) iio icraih yen of sorem’ fe get 


—and never have any 
big investment tied up 
in stock. 


Hieal Start when you Jota up with 
fet Yoa get real Guidamee fo Success, 


Warner Electric Co., Dept. 23, 


41542 Jarvis Ave., CHICAGO 26, HLL. 


tasted a sent for supplies antl yee 
it them over with the 
seclf tha ene the 


Faited in the Warner Sacenas Pian sty Risk 
If'you don't go ahead, You don"t pay 8 cent. 


METALIZING 
BABY SHOES fttpsixes 


offers an exciting new opportunity to men or 
‘couples who want personal independence 


tite sd YOU SEND ikl Pi 


‘Thats 


ALL FACTS FREE! MAIL! 


Brandell, Mgr., Warner Electric Co., 
1812 Jarvis Ave~ pt. 23, Chicago 26, 
‘As long as it doesn’t cost me a cent, I'm willing to 


read the facts, investigate, and then give you my deci- 
sion, Send the facts by next mail, No cost tome now 
orat any other 


march 1949 37 


WRITE FOR FREE CATALOG 


For real foot comfort, smart, 
‘ance, and o perfect FIT. 


© Regal Shoe for 

Regal Shoes are available in 90 sizes and widths 

‘—all brimful of the greater foot comfort an active 

‘man wants and needs. Now you can enjoy on easy 

going, comfortable stride. All styles one low price, 
8.95. 


Send for free illustrated catalog showing men's 
top quality footwear in @ fine selection of leathers 
and handsome styles for dress, sport, and business 
‘wear. Mail orders promptly filled. Money-back guar 
ntee of satisfaction. 


REGAL SHOE COMPANY 
yt. 212 Whitman, Mass. 


E-SEASON™ OFFER 
Make Ur Own Power 


LAWN MOWER | 


Just add Engine or Motor 
© Lightweight “easy to 
© Cast aluminum ba: 

Rotary Blade (Har E 
© Ball-bearing rubber tired wheels. 


WE can also furnish easoline and elec 
te 


‘Send check or M.O, Ne COD's, 


Kansas City, Mo. 
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Peng Surplus Bargains 


TELEPHONES 
Army Field 


+ WALKIE-TALKIES 
(Handie Talkies) 


CLIMBING EQUIPMENT 


SAFETY BELT 
Greet $2.85 
Four CLIMBERS: 
ree, Fd 


Ck Ht SALES CO. Dept, € 
1850 Colorado St. Fasadena 


FORMING WITHOUT DIES 


with DI-ACRO BENDER 


Many small parts can be rapidly orm with 
ui to curacy of 0K" with DEACRO 
Duplicating” Machines, 

Benders, Braker, Shea's, Rod Parte, 

Notchers, Punches. Save. die ex 

Bease and oe dla, For exper 

Fetal wonky sare, 

els, etc, a8 well 9 ‘egular ea 

Prion cin 
© Duplication” 


orMexanwan MFG. CO. 


A. J. | FISHER 


DEGREE IN 
27 MONTHS j;, 
‘6th Year. 


Studentstromall a ‘ite tot 


ox. 
Angola, Indiana. 


‘over the world. 


Now! THE FAMOUS SAFETY-FILL NOZZLE 
TIC “HOLD-OPEN” CONTROL! 


SERVICE STATION OPERATORS 
It's like having on extra helper! Fully 
‘automatic . . . nothing like it ever before! 


No need to stand and hold the nozzle... just 
art i running «1. the safety catching 
holds it securely in position «>. the hol 
gpen contra clicks automatically into place 
the instant you prea ts rot 
cope the gan flowing at a 

‘When the tani is fll, Safety-Fill cuts off 
automatically ... no spilling, no waste. And, 
while the tank is filing, the attendant ia free 
to perform other services, clean the wind 
shield, check the oll, ties or battery. 

Safety-Fill nozzles, with the automatic 
hold-open control, will increase sales because 
attendant is free to give better service and 
more attention to the customer. Capitalize 
fon this extra time to push other products, 
perform other services». obtain more sales 
End more profits. 


ify Model B-820-L, complete with 
ifety-Latch” control. Brice, $18.19 each, 

nearest R.R. station in U. 8, Send 
85:80 foreach nozsleordered. BalanceC.0.D. 


RICHMOND OIL EQUIPMENT CO., INC. 
1419-21-23 E. Main Street Richmond 19, Vax 


Electrical Training 


oratory, thop work, drafting. Prepares for 7604 TAKOMA AVENUE, 
ELECTRICAL SCHOOL leiso! technicion ond engineering cides WASHINGTON 12, D.C. Vy 


LEARN MEAT CUTTING isismein gr tie 


‘The steady, dependable trade of Meat Cutting taught easly, perience, Thousands of, successful graduates. Send coupon 


quickly by improved HOME METHOD. National School, FREE Bulletin NOW! 
established over 25 years, has organized its famous “Learn MAIL THIS COUPON TODAY FOR FREE BULLETIN 


By. Doing” Clasroom, Cutting room and Retail Market | | National School of Meat Cutting Div. 0.76, Toledo Ohio | 


training system into sound, practical HOME STUDY form Mer es pa ee meas on ment cis eee 
‘Now, by the miracle of this EXTENSION TRAINING | chandisng, No obligation, No Salesman will call. if 

you can prepare in Your Spare Time At Home. for a better | 1 

job, bigger responsibilities or wiccess and security in a store | Ne™e. seteteeeeeeseseeeeeees 1 

of your own. Remember, PEOPLE MUST EAT! Nincserea I 
Buying, cutting, percentage, pricing, advertising, selling— 

Ba pling og ech ep eR 
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Plastic Coasters EMBED REAL FLOWERS 


and Tiles 


in WEW Magic PLASTIC 


1¢ many unurual things Uke the 
stiactive panty tocater shaweerenade bF REE 
Giresior 
‘Comes ctystal clear of may. Be 

ects Embed otter | 


Sticks, ‘pictuse Trames Yor gilts of to sell. 


POUR GORGEOUS BOOKENDS 


Camolite makes it cary to cage exquisite 
bookends like the one shown: Make dupli: 
reds of art objects, fgtines, 


Se erranleee ey orcanyie 
Bes eee ace Oonacer eee 
Fk Pog 


Preserve treasured 
Make ati medalitons 


STATIONERS EXCHANGE Boerne 23, Texas 


RERSESFAT 


PAYS BIG! SEND FoR FREE. pia, ILLUSTRATED 
CATALOG NOW! report making 


Accept 1-Volume Science Encyclopedi 


eal the onder sclence ae 20ur 
Sno giant volume! Big 250-pa 
Theta: ours on 7-day trail 


WITH 1000 USES! 


The bullt in integral gear box has four 14" drive shafts (urning alihulte- 


rapping fating rods. driving pump 

23 RPM—rocker for photo seveloping tray” cabinet. makers give’ wheel 
rector sets, films puller for 16 mm. ‘developer. operating: laboratory 
Equipment. etc 

5 RPM for turning barbecue spits, advertising displays and antennas 
‘A THOUSAND OTHER USES AROUND THE WORKSH 

working models, This 1/20th HP. 118 V.. 0/60 cycle. AC molor ts precisi 


© For amateur beam 
Vision antenna’ 
© Dri 


toys ond” gadgets throughout 
© Fer oction displays, min Tully quarantoed—Money refunded ifn 
{ature fountaine Putless. bells shatt couplings, Mangels ana otter equ 
© Fer'dociorn dant, jew Tov 4Be! Uist het wi motors, SPRCLAL- we they aa sent 
technicione Colitornions pleose odd 22c soles tox 


POSTPAID 


TROUP ENGINEERING CO., 2223-A Grand Ave., Long Beach, Calit 
a MAKE ANY CUT WITH THESE NEW WOODSHAPERS for YOUR CIRCLE SAWor DRILL PRES: 


MODEL, =60—Originally de- MODEL 8A-10—Heavy- 
Siened for heavy industrial 


orate seater 
L—__ bress. Exclusive pilot bearing Workshop range. Abso- 


Gee illustration) eliminates side thrust: utely safe — blades 
Shaver and vibration assures smoot Jocked in position with 
Suiting action. Blades can't come out | Fer Your circie saw 
through, 
PAIR DOUBLE-GROUND BLADES GHOUND BLADES SHOWN BELOW, only £14.05. 
SHOWN BELOW, only $12.95. % = bili Chas 
MODEL =50—Same as Model ALADDIN WOODSHAPING BLADES 
SERGI SPURS Raat aNOUGE: er Speci by number the blades zou want. Addi- 
00 different shapes can be cut. Complete. with blades $1.50 each. $3.00 per set. 
itaDES OF YOUR CHOICE SHOWN BELOW, only $8.9 8. 
I] Aladdin fools age guaranteed. Postage De 
ashe orders ius’ postage. “G 
ER IN TODAY. 


ALADDIN TOOL COMPANY fase? frag 


‘3121 Main Street Kansas City, Missouri = 
Dealers Write Today 
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GET, Seas: 


Xe JMB DRAFTING 
S D Draftsman Plays a most 
XS ;, | Mmportant Part in INDUSTRY 


DRAWING OUTFIT INCLUDED Practically everything that’s built or manutactured these days 


4 is constructed from hiue print drawings prepared by the deafts- 
with Drafting courses. quan 'He is the REY man in induvtey, No new machines can 
All the tools you nect including fold- Be built, no. bridges erected, no. buridings constructed. unt 
ing drawing table. With them the draftsman has completed his work 
put your ideas on, paper quickt professional-ype work. ‘The 
th 


and —_ Drafting is clean, int 


curacy, With training are draftsman is paid well to start, ‘And 

ot to master Drafting if Months, for advancement co high-pay. jobs in Fry 
ot years—at home. mendows production programs ahead in industry will requie 
‘Learn in Spare Time—At Home! Send today for free information, See what this training has 
(or at the College in Chicago) done “for others, what_it can do for you. Simply MAIL 


asant home study COUPON TODAY in an envelope or use a penny postcard, 
all, With Chicago 


A few hours of pl 


sce ge gL TE a 
industry H 


eraereae i | 
SHICAGO | Eta | 
TECHNICAL COLLEGE | .... snip al 
¢-226 Tech Building, 2000 South Michigan Ave. | s::rcss.. | 


Chicago 16, IMinois 


DIRECT FROM MANUFACTURER AT LOW PRICES 


Make Money—Sell Them to Your Friends @ Dandy for Gifts and Prizes 


ens for all Pens $2 dez. Mo C.0.0.'s en Samples. 25 it 6m alt 
‘Address Dept. S-POST PAID iF MONEY INCLUDED WITH ORDER 


JEROME PEN CO. 306 BOWERY NEW YORK [2, N.Y. 
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How to Write 


Short Stories, Mysteries, Articles 


HIAVE you ever had an urge to write? Ha 
or friends had interesting experiences 
about people, places, hobbies, sports, 
oF social activities, that might make 

Interesting stories or articles for general mags 
‘trade and technical journals, fraternal 


Publications, ete? 
ultors agree! the demand for new writers is greater 

than ever, and you don't have tobe a 

tnoney. Many Palmer beginners earn while learning, recel 

ing’ small but. welcome ‘checks {or material that’ 'may. be 

turned out quickly once you acquire the technique. And 


zines, 


of writing, but for all: indorsed by 

famous aithors—including Rupert Hughes, Gertrude Ather- 

fon, Katharine Newlin Burt, A- B. Van Vogt, and by hun- 
ful graduates. 


to Big Magazines 


re. Relth 


ignments to do at home, Your 
‘Out Now vou too may make money writing, 
i FOR 


yermataenlsnse writeres Stacy 
ite eon ra ht 
ena Yor me tartrate sok 8the art st 
Writing Salable $s plus free sample ‘APPROVED 
Berk 
Tiolywood 38: 


VETERANS 


Taso N. Sycamore, 


FREE“ tsimer institute ot 
LESSON Soo seome 


@WELDER 
\ 2 CUTTER: 


(MELT-HEAT TREAT 
INSTRUCTIONS INCLUDED 
The WELDRITE 


Sensational 
New Electric 


cgatecert . est 
WELD 

fn nope ataraisavaiabl byatores WELDR 
‘mised complete Holder with attached 
‘Altar cp for welding metal up t' 16 hike wing up to 3/3 
fodsand #2 Bouble Holder with Copper Coated Dual Carbon Electrodes 
for Cutting, Brazing. Melting. Heat Preat- 


WRITE FOR FREE CATA- 
LOG — shows ottach- 


Garden Tractor 


New 1949 line with extra features! Riding 
and walking models, 1 to 5 HP. Com- 
plete gear drive, no“cheap belts or chains. 
Large tires—high clearance—easy to handle 
—power turn, Low factory prices—$188 to 
$436 with cultivator, Get benefits of 24 
years of garden tractor experience! 

PAGE DAIRY and FARM EQUIPMENT 


1916 5. Ola! STREET © MILWAUKEE 14, WIS, 


INVENT "Ric ve 


RICH 


FS SPARE TIME— 


LEARN & 220i = 
CARTOORING st ae 


SONPSave. ramets ian cisvetona fas Ome 


Wows, raya, Gift, Souvenirs 

the rnd to mucenan 
pert eet 
‘dont wat 


ing, Soldering. ete. Starting welding mate 
tials and instructions inelided. Ideal for 
Tnvaluable for body and 
agen repair and machine 


‘WELDER HOOD 
io 10, approved by Amer 


‘Company. Used in 
ods conting 12 310, 375 
SEMD WO MONEY! 10 Day TRIAL [only 
TER. Onder Electric 

VELDEN CUTTER C,0.D. today: Pay postman 315 plus postage 
(et. 5 Ibe.) oF send $15 and we will poy postage. Eliher way. if 
‘ot satisfied, return WELDRITE in 10 days, and money will be refunded. 
WELDER HOOD-Approved Jens found in hoods costing to $10~only $3.98. 

Free Folder on Request, California order please add 2% sales tax” 


CALIFORNIA TECHNICAL PRODUCTS CO. ““2tanettiavcau. * 


ohne at 
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CIGARETTES 


SAVE MONEY— BUY CARTONS 


REX PRODUCTS rrr. 2 


within 150 miles 


Tells How You Can Learn to} 


Hea vores 


ear Se 


Permanently 
jetalized Baby Shoes 


START 
YOUR OWN BUSINESS 


ide without capital 
4. Export men and 
business 


pro 
Export: fmport. Practical, 
pals WORLD TRADE ‘COURSE teaches you auickly at 
ome in spare time. No previous special experience or school 
ing needed. World Trade Certiheate awarded. Write today 
for FREE BOOKLET. No obligation. State if veteran. Air- 
mail reaches us overnight. THE MELLINGER CO., Exporters 
Importers, 1422 £0 Westwood, Los Angeles 24, Calif. 


+ Now Is the time to cash in on this big~ 
paying, ¢asy-to- year-round 


YOU'can start earning 
one week—Up 10 S90 to $79 pel 
Spare time—up to $1000 per month 

(00 and_more per Nour 

few hours 
y than most 
entire week, 


proved method shows you complete 
Setalls 20 that you may start at once 
shows wit 


every priceless de. 
tail of natural 


Money-Back 
Gvorantee | shoes. Five million 


at Successful |new customers 
Piet waiting to buy 


"Powerful Gas Tractors for Small Farms, 


Florists, Nurseries, Name in every yet 
rowers, Poultrymen, Metollizing Mi ee ° 
whnecrinter . Gl Wap Bomena | ee ets 
eels, Rubber or jf luge Demond golden opportunity 
ane Lawns Seco} Tires, Walkor Ride. QR | "i sees Plane | to start your own 
Do Belt Work — Free Catalog MOK, Se business ona, shoe 
STANDARD ENGINE CO. | Future Security 
SUN eAPOLIS, MINT. NEW YORK. N.Y. Your Own 
IOUT Como Avenue UP Wenc deus Street ) Moe 


‘We pay all postage and insurance on 5 cartons oF 
more to anv polat inthe U8. Add Se per carton 


on 3 carcons. Send Remiiance with Ord Y 1S GUARANTEED 
SIDNEY SMITH, INC KIKTAVE FREE RR 
BOX 1025 Of POS-3 JOPLIN, MO. Company, Dept. PS-3 @ 


BUILD THIS CONGRETE BLOCK MACHINE | Sco coun inlaeREE-2 0 


os Angeles 44, Colifornio wal me baby shows 
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one Yrial uf Convince 


600-16 .. $4.30] 700-15 .. 
650-15 |! “4-10] 700-16 
(650-16 '30 1750-16 


700-15 
T0016 
5.40 | 750-16, 


electric fan (10 inch or 
into a handy rotary * 
Attach ROTA-SHAFT in a jifly. Use 
for srinding, polishing, sharpenin 
cleaning, engraving, making tool 


40-inch o 
with buff and 


SEND NO MONEY! ul, sur 
Beenr so ‘de 


worry Beat Truck Tre vSloce 
600-20 "$00 ) 730-20¢10)10.95, 
12.75 


834 N. Broad St, 


COMPLETE PORTABLE WORKSHOP 


CHECK THESE FEATURES! 


# 1 Hi-power portable 14" electric drill 110. 

ts, AC-DC 25-80 cycle, universal mot 
igger switch and J 
chUck, net weight 31 
13 twist drills, 
‘mirror finish” with metal gauge stand. 
10 sanding dises of assorted grits for sanding. 
1 genuine sheepskin bonnet for polishing. 
1 flexible rubber adapter with ",” shaft that 
fits into ctiuck of electric drill 
1 sturdy all-steel carrying c 
formed handie: fits the hand. 
Order now! We pay ali mailing charges wit 
Money order ov check. Postage titra with COD. 
LASALLE MACHINERY COMPANY 
4430 Woodward Avenue, Dept. PS, Detroit 1, Michigan 


4" by Giths, 


with steel- 
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VACUUM 
CLEANER 
‘MOTOR 


males 
pk 
aa 
ida bh ts 
balm of your hands o' have track, 


Siitetes alore without 
SWITCH ENGINE | Ideal for a‘curd tablo.gr des 
ki. ‘522.00 te 


BOX CAR AND 
CATALOG... $1.60 


STH TRAIN SET KIT WITH 
Fr. TRACK: 929.95 
H. P. PRODUCTS CO., Hartford City, Indiana 


BE AN ARTIST 


GRANT SCHOOL OF ART 
Dept. 23, 225 North Michigan, Chleage 1, Hl, 


SPEED wutross HANDLE 


zs TOOL OF 101 USES! 


SPEEDCOR PRODUCTS 
2025 N E Sandy, Portlond 12, Ore 


INVENTORS 


Whether an invention is patentable can be substantially de- 
termined by a search of the U. 8. Patent records. Without 
Obligation, write for ioformatioa explaining the steps you 
Should take to secure a patent. 
JOHN N. RANDOLPH 
Registered Patent Attorney 
205 Columbian Building Washington 1, D.C. 


YOUR GUIDE TO A SUCCESSFUL FUTURE 


< Body-Fender 


« Diesel Mechanics 
Learn A Trade 


FILL OUT - CUT OUT - MAIL TODAY! 
FACTS FREE FOR MEN WH WANT TO GET AHEAD 


, GL PROFIT 
— IN 4 HOURS 


That's Pollack's FIRST DAY Record Demonstrator 
with ROTO-CLEAN—Amazing New 
Non-Electric Whirling Glass Cleaner 


JOB? 
START AS HIGH AS $3,351 
Many Permanent Appointments Being Made 
VETERANS GET SPECIAL PREFERENCE /* Franx 

Many Government Jobs. City Niior covenemany CONTROLLED) 

and Rural Carriers—Post- / sirs: Rush to me, without, charge, 

office Clerks—Liquor In- 7 8 Govenment Job." lst, ‘ot Posie 

spectors—Meat Inspectors— / tions. and full particulars telling how 
Accountants—Stenogra- / ‘° ‘silly 10! 

phers —Typists—etc. / vase 

Prepare now for next 

Examinations. /  appress ver? 


marc 1949 45 


A SENSATION with 


CRAFTSMEN 
EVERYWHERE ! 


THIS AMAZING, NEW, 
LOW-PRICED 
OSCILLATING, SANDER 


W you use @ BA D Home Utility Ya yoU'll wont the Dv-Fost 
Oualating Sander ond Polisher tachment, In any case, don't fail te ave it 
cond iy iat any hardware dealer whe cartes 8 & D Home Utility Tots. 


DU-FAST, inc 


22 EAST FOURTH STREEF, NEW YO 


your lawn and 
garden chores 


ony 
Ree 
ONE WHEEL 


GARDEN TRACTOR 


‘The CHOREMASTER lightens 


$159.00 wy 


Capital Anochments extra 
hice Freight 


tachmente available: Write for 
Titerature or see your dealer. 
Special Products Division 
The LODGE & SHIPLEY Co. 
-3 Evans St ati 4, 
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4 HERE'S REAR-VIEW SAFETY with 
3 INSIDE CONTROL! 


© FINGER-TIP 
‘ADJUSTMENT 

© INSIDE 
CONTROLLED 


ih 
BUILD YOUR OWN 
POWER LAWN MOWER 
WHY BREAK YOUR BACK 
MOWING FIELD OR LAWN? 


WRITE FOR ‘SAVE MONEY J 
SAVE TIME 
Now anyone 


isn 
Fi mowing field orlawn by build 
ing their own whirl type power mower, 
Bull tccording t0 your, a a 


T&H MFG, CO., Deptt 
811 £.31, Kan. City'3, Mo. 


NESTER METAL PDCTS., ALBION, MICH. 


Bhi Lpellnelal INTERESTING” 


MAKE MONEY>IN 
LANDSCAPING. 


by Internationally known 
fect to start your own 
yprove your home or advance in 
this well paid field. Many Oj 


Approved for Veterans. Send for Fl == 
ae — 
gio «NATIONAL LANDSCAPE INSTITUTE 


WHICH OF THESE cacectaadtiey 
INTERESTS Zac MOST ? 


Today, choose the job you want—and prepare for it. Or if you are already 

engaged in the work you like best, start training now for quicker promotion. 

Acquire the knowledge that will help you to get ahead faster, make more money 

and have greater security. 

American School, founded in 1897 as an educational institution not for profit, can 

help you to reach your goal 

just as it has helped others 

during the past fifty-two 

rns ee pepe fitty twe CHECK, CLIP AND MAIL COUPON NO' 

right, add your name and ad- 

dress and mail it at once: The 

school will send you details on H 

its training plan and outline of 4 
1 


AMERICAN SCHOOL, 


study prepared by specialists. 
There is no charge, no obli- 
gation, so send the coupon 
immediately. 


Diesel Ensincering 
1 Bheet atetal Pattern 


AMERICAN SCHOOL red 


Address 
city. 


Drexel at 58th Street. Chicago 37 State. 


WRITE FOR YOUR FREE « COPY OF THE NEW 
KRW HYDRAULIC PRESS BOOK $4 


K. R. WILSON, DEPT. 54, 215 MAIN ST., BUFFALO 3, N. Y. 


mate 


FIELD S SHO 


is 


queePuNe® 


puiGHT PA 


PANTS vA NAVY JACKET 


oa 
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Lear JWELRY MAKING 
reaves wim WATCHMAKING 
GREATER SECURITY ENGRAVING 


Above Average Pay. Trained Men Always in Demand. 
Day and Night Classes. Enroll ony Time, Write Today 
for Free Catalog and Information. 


Approved for G.I. Training 


KANSAS CITY SCHOOL OF WATCHMAKING 


America’s Most Progressive Horological School 
619 WYANDOTTE ST KANSAS CITY 6, MO 


MAIL ORDERS 


NEW! Mu 


Waterproof 


Wonderful Rain Cover 
100% Rain Prot —Man Size! 


* GARMENT BAG! 
Grand for Traveling by Cart 


EASILY A 
49 VALUE 


wv Stnwas 
HOUSEHOLD CLEAVERS| ares, 


$2251 Comite wth er et 
. 

“| ga: 
i= 


Finest Quality 
© TN i ae 


ry Bice 

Riveted Hardwood 
IVE SAL ENTER! 

i Anevies 15, Calif. 


| sre. SR core 


48 poputar science 


: How TO CUT RAFTERS 


jst ir 
000 coptes seid to 


BUILDERS’ TOPICS 


THE CARPENTERS’ MONTHLY MAGAZINE 
The bean conaroction worker magtsoe The 


WORKERS ATTENTION! Bullders’ ‘Topics tx a maxaz 
i ite 


mplete including all hardware, 
Paints and etc. Send for free folder. 


TAFT MARINE WOODCRAFT 
Dept. K 636 39th Ave. NE. ‘Minneapolis 21, Minn, 


oe MOOK TELEPHONES | wa. wo 
$ ome” 


Only $8 Each? 


‘Owns power workshop. Have 


y 5-in-1 
Enttck, NC, 1753 Clinton, Welomeroo, Mich. MACHINE 


TIRES sony nen 


are in demand 
if you can DRAW! 


Make Money with ART INSTRUCTION, INC. pert. si49-c, minWEAPOLIS 15, MINH. 
Your Brush and Pen Please send me your FREE Talent Test 


Ifyou like to Draw, SkeroH, sa 
or PAINT, write for TALENT Tove No. 
Test. No Fee! 


WITH MOLLY YOU CAN FASTEN ANYTHING. 

and do it quickly, neatly and safely. MOLLY will hold 

fixtures securely to floors, ceilings or any hollow wall con- 

struction... Simple to install, all you need 

is a screw driver. Sold by leading hard- 
ware stores everywhere. 

Write for Free Descriptive Folder 


WHERE SCREWS 
WON'T HOLD! 

+..USE MOLLYS... 
FIXTURE MOUNTED 


522 COURT ST. READING, PA. 
£~~ Biggest Scoop in Fluorescent! 
AW SS eres. Westi 
® >. Toke Orders For estinghouse 


\ AMAZING NEW CIRCL-ARC AMP-S 
) biggest lighting 


‘Are long before they reach 
new profits waiting everywhere 


FREE SELLING OUTFIT 
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EVERYTHING IN PLASTICS 


learn A Trade HOW! AT ONE PLACE! 


P R A C T I C A L LARGEST SUPPLY. ..COMPLETE SELECTION 
SHOP TRAINING! Sine teeeeets 


———— --AVAILABLE IN ANY QUANTITY 
In Our Chicago Shops Hlauble Mold Macendls Dyes, Comene tl 
Fyaure miciaiacs: |() waionea—Anc end OAs colors). Glazes, Cleaners for plastics. Tools, 
ics. CF) MACHINIS including famous HOBBY PRESS for sealing 


[REFRIGERATION —_[] PIANO TUNING and laminating plastics, wood, paper. Internal 
TI RODY-FENDER os send Cun Carving Drills, Carving Blanks and Colors. 
ove Approved For G. I.'s and Civilians Instruction Manuals, Technical Books. 

(se ol Auserteats Lomtiog, Practice) cheats Plexiglas-Lucit colors, thicknesses. 
Jewelry Findings, pins, chains, clasps, etc. 


Write now for FREE 


1949 Catalogue DDN 
FRY PLASTICS CO. JER? 
PASTICS C2. 


Also the a lr Home arb Courses 
Co ptastic (REFRIGERATION CD oleset 
CALL IN PERSON OR MAIL THIS AD TOm = 


GREER SHOP TRAINING 
(Desk§E}) 460 South Stote St., Chicago 5, Hl 


7606 South Vermont Avenue 
Los Angeles 44, California 


ob. BUILD THIS 
DELUXE 12-FOOT 


«+... PRE-BILT Boat 


SAVE INE COST » No SPECIAL TOOLS 

If you con use @ id screwdriver 

you" can build this eee 12" PRE-BILT 
nly $89.50, “All ready-cut 


DO YOUR OWN 


wita Nu-CALK 


SPEED LOAD 


ano tis new SPEED LOADER 


Every home should be calked and 
bers the combination tat eles you 
to do the job yourself. Just snap a Nu-Calk 
SPEED LOAD. into the SPEED LOADER 
Calking Gun and you're ready to calk. You have 
‘an easy, fast, economical way to apply the world’s 
finest calking compound. 
19-Duncon Ce., Ohlohome City 1, MARY AIR KELLER GAS TORCH 
1-Duncon Co., Oklahoma City 1, Okla. nseEnen ons TORCH 63.45 
NO MAIL ORDERS 
SOLD ONLY THROUGH LEADING 


" HARDWARE STORES, LUMBER YARDS KELLER GAS A PLiANces 
‘AND BUILDING SUPPLY DEALERS P. 0 Box 261 
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$200 GROSS IN MY FREE BOOK! MAIL COUPON 
FIRST WEEK! reemuena aioe 


Some Make More, Some 
. Start This Busi- 


Every Machine Guaranteed 
and Easy to Own 


EE v0N SCHRADER MEG. CO., A-393, RACINE, WIS. 


re} oN 


WHICH? He SELF - “HELP FOUNDATION, Dept. PS-3 


1 
| 
if 
1 
I 
1 
H 
1 
| 


311.N. CENTER ST, 2622.24 N. 16TH STREET 
BLOOMINGTON. ILL. "OMAHA, NEBR. 
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BEARING 
Lyon KIT 


YALL IN A SINGLE VOLUME! 


GO. 000 CONCISE 
coe 


Human Activity! 
STER'S BIO- 


biographies, with 


Foualiti 
from every 
“d by 


Hiam-Webster edit 


A fascinating ‘on 
puree of information for 


205 Federal Si, Springh 
Massachusetts, 
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a Werriam- 
Webster 


Prepared by the forous 


nists of high current trans- 
former with 2 resistance electrodes arranged 
di Complete with 6 ft. 


Order THE ERWOOD COMPANY 


from . .Dept. 88, 214 Woodstock $1., Crystal Lake, Il 


3-Pe PAINT : 
STRIPE ser 0nd . 


3 SEPARATE TOOLS— 
EACH MAKES DIFFERENT WIDTH 


De perfeet_ tne 
aio ineauer, 


order. Pay postman 
no deed ree 


sTRal 
250° Strea 


| HELP "== 


ry 


‘Complete ta lon, 
INSTITUTE of AMERICAN INVENTORS. 


Dept. 3, 1926 Eye St. N.W., Washington 6, D.C. 


s AUTO WASHER 


Your car sparkling clean—in ajify 
renee lennon ca 
lide over cs 

‘= URESTOL 


‘money 
KRISTEE CO, 722 BarSt, Aken, Oba 


NOW! own ‘saws 


when they found 


IMAGINE THEIR JOY they could play 


this easy-as-ABC way! 


PLAYS ON 
RADIO 

“I can’t keep 

from telling you 

that Thave a 

good position 

playing from 


LEARNED 
Quieney 
AY HOME 

wid tdreams 

fearn 10 play eo tee 


houe 3 
. tory. I can 
Teacher. Now play all of 


writen play for 
people. the the” popular 
H Songs! I have 


hardly believe Rireas fee 
thee T ieareed earned money t 


Springs, Ark., 
oer ee every morn: 
time." ing.” *].8,, 


ATES. Cal Okla, 


What Instrument Would ‘ne cost fs riding, Does ft sound 
You Like to Play? 


too good to be true? Mall the coupon and get the PREE PROOF! 
UST name your instrument and we'll show you hot 


SEND FOR FREE PROOF 
earn "to play” itmquickly, eaally. in ‘spare’ time 


Fascinating illustrated booklet answers all your questions: 
free Print and Picture Sample shows how method works. If 

fever mind It you don't kuow one fote of music fro 

don't worry about “special talent,” And forget all you've ever 


heard about muse being hard to learn. 
‘The truth of the matter is that thousands now play who 
never thought they could’ Yes, men and women everywhere 
hhave discovered this amazingly easy way to learn music at hi 
Now they are enjoying the thrilling 
istuetion’ of playing ‘the plano, 
fultar, saxophone or other favorite in- 
Easy aS A-B-C | Struménts: ome of them are playing in 
orchestras and over the radio: others 
re teaching ‘music, making money in 
fare or full time. And U 


PLAYS AT 
DANCES 


“Your lessons 


‘own enjoyment 
of their triends. 


No tedious study and practice, no tire 
siome ‘exerelses. You to" play by 


HOLLYWOOD CHROME TRIM 


adaule Brake Conversion Units 
‘ORD A-B and through "38 


ied 


THE WORLD'S LARGEST WATCHMAKING SCHOOL GIVES YOU 


© G.l. APPROVED, NATIONALLY AC- HOUSING DURING TRAINING © FREE 
CREDITED COURSES ® MOST ABUNDANT EMPLOYMENT SERVICE UPON GRADU- 


WORKING AND TRAINING ‘FACILITIES 
@ INDIVIDUAL INSTRUCTION BY EX. 
PERIENCED FACULTY ® FREE PLACEMENT 
SERVICE FOR PART-TIME WORK AND 


Send For Fri 


Write Desk 39, 808 Ridge Avenue 


ATION © COMPLETE SET OF WATCH. 
MAKER'S TOOLS TO VETERANS * $100 
BONDED GUARANTEE OF PROFICIENCY 
TO PROSPECTIVE EMPLOYERS. 


116-Page Information Pack 
WESTERN PENNSYLVANIA HOROLOGICAL INSTITUTE, 


INC. 
Pittsburgh 12, P 


BUILD YOUR OWN BOAT, 


BIG SAVINGS AWAIT THE HOME BUILDER 
THRU MARINE MART'S MAIL ORDER SERVICE 


MARINE MART~ = DEPT. 23- BUFFALO 7, N.Y: 


WMIGH PAY JOBS 


FOR MEN WHO 
QUALIFY IN 


DIESEL 


ASSURE YOUR FUTURE. Steady, big pay jobs 
await men qualified in Diesel, Tractor and Heavy Equip- 
ment, Can You take advantage of Diesel job and advance- 
‘ment opportunities in this fast-growing field? 


COMPLETE DIESEL COURSE AVAILABLE. 
If you are ambitious and want to get ahead in thi 
field, you'll want to know about the complete tr 
Diesel provided by Interstate, Trains you at home ii 
time, Does not interfere with your present job. Cover 
phases of operation, Up to the minute, Revised regul 
Ao cover new developments. Free placement advisory service. 


YOU OWE IT TO YOURSELF 


7.8, home Diesel training. Thos 


SEND FOR FREE BOOK TODAY! 

ind you our big, 24-page 
"Abeod Tn Diese?” PRE 
Paste coupon on penny card and mail to 
INTERSTATE TRAINING SERVICE U 
033 N. E. Sandy, Portland 13, Oregon 


cive FREE BOOK “Getting Ahes 


COMBINATION DRAWING INSTRUMENT 


\E 14 instruments in one 


THE COLMERY PROTRACTOR GEOMETRICAL RULE 


A completely new drawing tool—saves, time and re- 
Manipulation of instruments in all types of en- 
gineering ‘etural, and. commercial drawing. 
Especially valuable for field sketching. 
The Colmery Rule combines a protractor, English 
scale in 16tha, engineer's scale in 10the and 20th 
cale in millimeters, metric-English conv 
sion table, 60 and 90 degree angles for drawing isosc: 
les” and ‘equilateral triangles, various geometric 
shapes and curves, a series of holes at "-inch inter 
vals for calibrating lines or drawing circles up to 8 
inches in diameter. 
Precision made of non-inflammable transparent_pl 
tic, assured accuracy, all markings indented. Com 


In‘amber. green, ble, and rose tints, or 
clear, Beveled edges, mut xa~ $2.00 
Ir 


Send check or money order for postpaid delivery. 
not satisfled, return within 10 days for refund. Please 
state tint desired. 

ALSO AVAILABLE: Students’ Model Colmery Rule. 
made, of lightweight plastic die-cut. with. printed 


markings, Available’ in clear ‘plastic only. "SQ 
PLASTIC ENTERPRISE, INC. **cantce'SGnio 
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#lase-like surface. Even gasolinecannot dull 
fe" Lasts six months toa year! Amazing 
Inster—beautiful, sparkling clean and brik 
lant! Doesn't fnger-mark—doesn’t smear! 
A match box full wae an entire cur Seale 


ce SKneLe 
“FREE SAMPLE 


Write todayi 
Just send your name EA address to 
MASTER GLAZE CO.. 7720-64 W. Harwood Ave., Milwaukee, Wis, 


M-6 COMPASS 


Precision compass by “Sherrill” Easy to 
compensate, equipped with nite lit 

lent for planes, cars, boats, trucks, 
ily mounted. Instruction mane 

bal and calculator included. 
$25.00 w 


FREE 


repel 


CATALOG waite 


‘Over 250 Surpls Bargains 


TODAY! 
DEPT. PS:1 


3 ascii ins wootane 


NATIONAL SCHOOL OF MEAT CUTTING, 


ay * get | to 4 EXTRA mi les per gal. 


Cameron Mfg. Co. 


PHOENIX, ARIZONA 


MOCK-UP 
FOR TWO FUTURES 


‘This full-size wooden model of an airplane is taking 
shape under the hands of Northrop engineering 
students. The completed mock-up will be an exact 
Likeness of a new type plane that may help mold the 
{ature of private flying. As a means of practical taining 
in Aeronautical Engineering it helps mold the futures 
of hundreds of young men. 

‘This mock-up is part of a typical Northrop training 
project. Students designed the airplane, prepared the 
working drawings, and built the mock-up to cheok 


the vast future of aviation. Northrop graduates are 
stepping directly into design, research, testing, aero- 
dynamics, and power plant engineering...some are in 
such advanced work as guided missle design. 

Northrop students know there is a big future in 
Aeronautical Engineering. It takes them only two short 
‘years to get ready. Send the coupon for full information, 


The Airplane in the Making 
Northrop aeronautical engineering students com: 
‘bined their ideas forthe ideal private plane. A tw 
‘boom pusher type, the propeller is placed between the 
two booms for salety from the whirling blades. The cabin arrangement permits 
pilot and passenger to step into the plane as easily 48 entering an auto. 


Aeronautical 
No: nthrop estas. ns 


Division of Northrop Alsat, Inc, # James L. McKinley, Monaging Director 
1525 EAST BROADWAY, HAWTHORNE, LOS ANGELES COUNTY, CALIF. 


Build This Model of Confederate Frigate “Alabama’ How to Make Paper Flowers and Party Decorations 


ints show all parts of 2142 In, bull mode ‘book for women! Tells how to 
iP Vrignts, only F100. Order Blueprint Mo, rifts, decorationg ies ‘and novel 


APPROVED FOR VETERANS 


= 7) SPARE OR FULL TIME 
Se} | RIcHT IN YOUR OWN HOME 

Mave Your Own Successful Business 
rewmteacur \ SF Own Lesting, 


teeth 


LON RRAT He Experience Nec 
COAST INDUSTRIES, Dopt.Ps-3, 1507 W. Manchester Avenue, Los Angeles 44, Colif. HERR RE. 222 Me. ESS 


500 Page Catalog—7,000 Gadgets & Novelties | Famaearry 


Roto Picture Section, 3,500 Illustrations, 6-Coler Cover 


F 
alia 
id 
oo 


i"25e. (Stamps accepted.) Seni air Mail for’ S100" Lisit 4 fer eaitomer: Fats S4-Rowr Service 


JOHNSON SMITH & COMPANY Dept. ¢-33 Detroit 7, Michigan &, 


6é 
82 
as 
23 
6a 

& 
§3 

$ 
2 
Sa 


GLASY-CAST New Liqu 
lastic Cold Set 


<> P 


I GLASY-CAST 


PLASTIC SERVICE, Dept. M-6 


| ea Washington Street, Rm. 813, Boston 
a SE PEK EY A GT 


Of TRIMS and SUMS YOU 
ae 


Gently, FIRMLY restrains bulges; 
eases you into upright, 
ture. You look—you f 
Of quality Lostex; sturdy, re- 
silent, porous, non-chafing. Wide 
2-Way Stretch Band con't roll, 
bunch or bind. Soft, smooth, de- 
tachable Crotch gives sanitary, su- 
per-support. Launders like magic. 


AN UNBEATABLE BUY 


SITTING 
STANDING WwW SETION 


Count on SPORTFLEX for comfortable, contour control 
DON'T DELAY! Send CHECK—MONEY ORDER Today 
IMPORTANT! Please. specify waist size. C.0.D."s accented 


F PS, 14 a St WY. 4 
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NEW 
BAND 
SAW 


$45 VALUE 


Unheard of value—Sturdy all_metal 10-inch 
bandsaw, cuts wood, metal, etc. Compares: with sis 
costing $45. or more. Special introductory price for 
Timiced time onl , complete. 


FREE 


FACTION  OUARANTHED, 


RAYMOND TOOLS Co. 
1305-1 Glenwood Ave, ‘Minneapolis, Mi 


RUPTURED? 


Get Relief This Proven Way 


Why try to worry along with trusses that gou 


MAKE YOUR OWN 


LEATHER 


BELTS-BILLFOLDS 


Prepare in spare time. Practical basic 


training. Long-established school. Send for free 
booklet, ‘unities in Modern Photography” and 
Particulars, Sent postage prepaid. No obligation 


AMERICAN SCHOOL OF PHOTOGRAPHY 
4818 5. Michigan Avenue, Dept. 1363 Chicage 


ee all cars— chrome plat 
EEP TONE 3 2 95 


LYONS PI PRODUCTS (COMPANY 


produced by 21 
Postage free on re 
TRADE INQUIRIE: 


2 ASAE UL para: iy 
f meget 


The Ideal Easter Gift 
Has Electric Light Eyes That Lite Up and Shine @ 
ies Fascinating to Young & Old Alike 


Here's a bunny who's completely captivating 
pNO MONEY. tickle his tummy and his eyes light up t0 @ 
Ged}, 7Reme sik show you he loves you! Battery and two@ 
= tonage S$. colored bulbs come completely assembled . 
erder"COB“pius can be easily removed and replaced to last a 
tas lifetime. He's all pink and white, with the 
perkiest ears, a set of proud whiskers, and a 
jonny blue ribbon to tie around his neck, 


(}:) NOVELTY MART 


59 East 8th Street, Dept25 New York 3, N. 
Vow eocce 


;aping sound on curb eas- 
ily heard in car. Four-way 

adjustment for wear, height 

from ground, and from fend 

‘er. No witing to hook up. Chrome 

cand stainless ste! — can't rust. 10 doy money-back 
guarantee. No C. O. D. $2.95 SET—POSTPAID. 
PARK AID - BOX 3 - BRAZIL, IND. 


BUILD YOUR OWN TRAILER | 


with NATIONAL’S 


\ iz! k 
NATIONAL TRAILER STORES snanE eran WORKS, Inc 
Dept. PS-Box 2353 Terminal Annex - Los Angeles 54, Calif. LINCOLN NEBRASKA USA 
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50 HANDY tor 
50 MANY USES 


AT HOME 
OFFICE AND SHOP 


32 DRAWER 
MODEL PICTURED 
ony 


$5.95 
Post Palo 


nails, parts, wash- 
ers, stamps, hobby- 
ist needs, etc., at your fingertips. 


Just think, 32 or 64 drawer cabinet to keep those small 
items that usually get mislaid. Spot welded steel cabinet, 
enamel finish, metal drawer guides. Looks good any- 
where, Send check or money order please—no C.0.D.'s. 
Prices below. Your money refunded if not satisfied. 


a MADE $14 F PER DAY 
While Still Learning 


(rat! ELECTRIC 
APPLIANCE 


REPAIR & SERVICE 


Vaewum, 


OPEN YOUR OWN SHOP 
“ruecrmicat™ 
PLIANcE 


Eeetrie Ran 
ta 


House Wiring 
re Timet 


Oi Teast 
NO EXTRA cosT 


scHooL 


me, without 
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Say, Have You 
Tried this Amazing 


and get 2b. can postpaid. 
Money back, i not entirely 
pleased, THE ARMSTRONG 
COMPANY, 457 8. La 
Salle St.. Chicago 8. 


LEARN WATCH & CLOCK REPAIRING AT HOME 
with our Enlarged se.r-TRAINING KIT 


VENETIAN BLIND 


Accessories, Replacement Parts 


lg ct 
GLASSES f ial 
BY MAIL 


rapes re 
for Froe Catalog. Send no Money, 
ADVANCE SPECTACLE COMPANY 
537 South Dearborn Street, Dept. SP-3, Chicago, Illinois 


SPECIALIZE © BUILO YOUR CAREER WITH PRACTICAL TECHNICAL TRAINING 


Start Your Career in 6 to 36 Months 
With Our Unique Step by Step Lagat 


Each course unit at the Milwaukee School of Engi- 
neering is complete in itself. All courses begin with 
practical training in the school’s complete laboratories 
—and prepare you for specific occupational objec 
tives or advanced training. More than 1,500 stu- 
dents now enrolled from 48 states and 18 overseas 
countries. Faculty of 83 specialists, 35,000 former 
students in industry all over the world, 


MILWAUKEE ——— 


of ENGINEERING 


agave unos ovine © dziavio3a5 


ne 
1 Ratigeration 
heaton 


a, 
= 


Terms Start Apri, July, Septem 


SPECIALIZE © BUILD YOUR CAREER WITH PRACTICAL TECHNICAL TRAINING 


age 


SURPLUS 
3, BARGAINS ~2 
$500,000.00 INVENTORY for 
QUICK LIQUIDATION 


ATE only portable air 


PAGE AFTER PAGE OF Vauuts compressor having 4 

a £7 cylinders in space usually 
ce : C required for one—abso- 

Sth TowAY von youn cort lutely no pulsation, Does 


‘STARK’S uit tnore painting in an hour 
than hand brushing in a 
b ORAF TING ctcays 


day. Lubricates machinery, 
te BIG PAY FIELD 


inflates tires. Ideal for home, 
V- GET STARTED NOW! | WILL TRAIN YOU AT 


C) farm, service station, ma- 
Q chine shop and contracting 
HOME UNTIL YOU GET & GOOD PAY JO 


painter. Powered by 
gas engine or 
electric motor. 


Write for 
Literature 
and Prices 


Taine ‘Kind of ‘i0be you Will do wih the | THE CAMPBELL-HAUSFELD CO. 


151 RAILROAD AVENUE HARRISON, OHIO 


NGINEER DOBE 
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“SAVE IT AND 
FIX IT” 


REPAIRS 


CHINA, TOYS, FURNITURE 

BOOKS AND LUGGAGE 
It’s transparent, waterproof, 
flexible and durable, 
a tube 
today 


re 8 O° AVIN 
ON WAR SURP 


WT. ALUMINUM 
PIANO HINGE 


DUTY STEEL 


60 ropurar science 


LEARN CELESTIAL NAVIGATION 
> 


COMPLETE COURSE OF 
INSTRUCTIONS AMD VALUABLE 
ACCESSORIES GIVEN FREE 
WITH §200.00 SEXTANT 


$44.95 


ALL FOR 
‘onty 


AERO Pi 
Municipal Airport 


ONE YEAR WRITTEN GUARANTEE! 
ARMY AIR CORPS 16 JEWEL 


TECHNICAL DATA CARD 


adie Kiectriat Color Coa 


5 ARTHRITIS - NEURITIS - SCIATICA 
SIS, sos rca or mario wave oat, 


Thovtondi have found tee clier other Meotmens ove faled 
Wire for FREE Taerre "Ft. 


LOFFLER CHIROPRACTIC CLINIC JACKSONVILLE 5, FLA. 


Learn ENGINEERING 
|, DRAFTING...BUILDING 


in Chicago, Industrial Hub 


Get your training st Chicoge Tech in the Nation 
vides tmedtaated opportunities 

ment while training and for peruanent 
Many other cultural and Tecrea: 


d_me without obligation free booklet 
nical Training, 


Age. 


Address. 


1 YEAR + 2 YEAR 
3 YEAR COURSES Chicago Tech, founded 45 years ago, has trained thousands 
ferences eee eee eek aeons 
BUILDING = Erie oe aloe 
DRAFTING § © fiom 
a ok TSA. 
AIR CONDITIONING ion and accommodation: meals = 
REFRIGERATION CHICAGO. 
TECHNI' 
ELECTRICITY C8 Toth tld. 
2000 fe, Machen ve. 
RADIO Chicone 16, Ih 
Ses 
HEATING 
FOR MANUFACTURERS 


Learn this 
Profitable 
Profession 


IN 90 DAYS 
AT HOME 
Money-Making Career Open 
to Men and Women, 18 to 50 


fara ‘large fulltime incon 
hele owt offers. Ot 


ECONOMICAL 


) 
f 
tL. 

x ~ INDUSTRIAL ELEC. MFG. CO.] | 
126 HUBBARD ST., ALLEGAN, MICH. | | 


a private 
7 trom "home 
teresting. mooey “mak 

Tam 


ie 


Command Bigger Money! 


STUDY LAW }\° 


STUDY AT HOME for BUSINESS SUCCESS and 

LARGER PERSONAL EARNINGS. 40 years expert 

instruction—over 114,000 students enrolled. LL.B 

Degree awarded, All text material furnished. Easy | 58S. SoRteoe a 

payment plan. Send now for FREE BOOK—"Law and Please send me FREE and postpaid. Anatomy Charts, 32-page 

Executive Guidance.” It, explains the course—how | Bootiet and compiete details on Home Trainine 

you may enroll and the many ways you may profit | Name heise 

from Law Study, Write TODAY to: pres _ 
AMERICAN EXTENSION SCHOOL OF LAW 

Dept. 12-PS, 646 N. Michigon Ave., Chicago 11, i. | S%—— 
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Mow!lner Sound Movies 
Ae. with the eM Amazing 
APOLLO Seumd rroure 


PROJECTOR! 
KBROADCASTS” SOUND THROUGH 


YOUR RADIO SPEAKER! 


costs tess, THAN 


PROJECTORS 


SILENT 


OT RAYS. 


THRILLS AND ENJOYMENT 
FOR EVERYONE 

8 

room! Dromal — Musiet — 


THE GENERAL CAMERA COMPANY 


er Osvision, Dept. PE Chicago 45, | 


If you want speed, rugged depend: 
bility and the finest typing features . 
you'll find the Smith-Corona better than 
any other portable. Ask your dealer. Ask | 
him also about his easy payment terms. 


Smith-Corona 


PORTABLE TYPEWRITER 
B2 rorutar science 


Getting Deaf? 


Thousands now know there is no excuse 
for lerting deafness kill the joy of liv 
‘An amazing new radionict hearing device 
has been perfected in the great Zenitht 
Radio laborarories—so simple — so easy t0 
it can be sent to you for 10-day free 
* Ready to wear, no individual fit- 
Accepted by the American 
ion, Council on Physical 
Come out of that world of 
Write today for full details to 
Zenith Radio Corp., Hearing Aid Divi 
sion, Dept. PS39, "5801 Dickens Ave. 
Chicago 39, Illinois. Made by the makers 
of world-famous Zenith Radios. 
Trial offer available on direct sales by Zenith 
Radio Corporation of its subsidiaries. bi} 


LUMINOUS PAINT 
ay S , le oye 


idiant Orang’ 


mm CHEMICAL PRODUCTS COMPANY 


| ARTISTS MAKE MONEY 


DO YOU LIKE TO DRAW? 
and occupation for 
d out your ability, 


ART INSTRUCTION, INC. 
3149 Art Instruction Bidg., Minneapolis 15, 


POWER HACKSAWS 
‘Y $49-85 4x4” Bench Model} 


as illustrated 


other models up to 


J. E. KANDLER Co. 


LEATHER CRAFT @ PLASTICS 
BLOCK PRINTING 
‘TEXTILE COLORS @ POWER TOOLS © WOOD BURNING 
INSTRUCTION BOOKS @ WRITE FOR CATALOG 


DWINNELL CRAFT SHOP 
, Wheeling, W. Va. 


tne 
70. enieage 7, 1 


$5,785.00 A Year in 
AUTO BODY and FENDER | Maite ZVCZU ITS LT) 
REPAIR of SHOP TRICKS! 


a STEVINSON SCHOOL Graduate 


t's the possibilities of this old, established, profitable feld. 
th Fknow how: and aptitude for this’ business should 

fe'up to S110 weekly. If you like to work with tools, in 

Vostieate this schoo 

Own your own Busines 


Keep busy at top pay a 


Big Pay Job for the cost 


of han 


oun ck, season 
Tick of the trade. Weite for 


STEVINSON AUTO & ELEC. SCHOOL 
2006 Main Kansas City, Mo, 
WOULD YOU SPEND 10¢ TO LEARN 
DAN LURIE'S MUSCLE BUILDING SECRETS ? 


AN LURIE four time. wint 
"AMERICA'S" MOST "aU 


CONTAINS 19 EXTRA USES FOR YOUR LATHE AND 
DRILL PRESS . HOP KINKS TO HELP YOU GET 
‘MORE AND BETTER WORK FROM THESE VERSATILE 
TOOLS 

10¢ 


Be sure to see the new Jacobs Hand-Tite and 
Hex-Key Chucks. Both have the amazing new 
Rubber-Flex Collet that. gives terrific gripping 
power, better accuracy, longer life. They'll put 
more trork in your workshop. At your hardware 
lealer’ 


2 IF IT’S A JACOBS...1T HOLDS 
$500,000.00 INVENTORY for 
QUICK LIQUIDATION 


FIREWORKS 


CHINESE FIRE CRACKERS 
1 Bundle or 1280-114" Crackers........ $2.50 
1 Bundle or 1600-1" Crackers 3.00 


‘THE JACOBS MANUFACTURING COMPANY 
200 Jacobs Road, Hertford 2, Conn, 


BALLOONS—LATEX RUBBER 
No. K 10, per gross. $1.00 
2.40 


Order. 


Please rah my copy of "19 Unsnval Uses For Your Ori Press 


No. K 20, per gross. 
Wholesale only. 


Send Remittance wi 


Cpe Loman SOO ennne 


UNITED FIREWORKS MFG. CO., INC. 
Dayton 7, Ohio 
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Don't Envy The 


will tell you 
Test of it WINTER 


IN JUST. 
BE A PLUMBER 32'weexs 
Learn With Tools—Not Books 


Ted Son't "Sav 
f profits if 
ck 


UNIVERSAL PLUMBING SCHOOL 


800 Holmes Kansas City, Mo. 


Snort in ELECTRICITY! 


monry IN 
APPLIED ‘PRACTICAL oe FE 


USE SET FREE FOR 7 DAYS! 


nail ie in. SiR 


150 SHOP PRINTS BOOK FREE—FOR PR 


MPT ACTION 


FREE TRIAL COUPON—MAIL WOW! | ! 
ti 
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LOOK! 
WASH YOUR WINDOWS THIS 
SAFEWAY 
USE THE 


SAFETY WINDOW SEAT 


SEND FOR ONE TODAY 
nr 58 PosTrMD SLM WERT 4 RoONES 


10 DAY MONEY BACK GUARANTEE 


THE FAVRE MANUFACTURING CO. 


183 WESTON ST. WALTHAM 54, MASS, 
DESCRIPTIVE FOLDER ON REQUEST 


‘Sand Casting—Forging—Heat Treating— Case Hardening 


BRONZE nae 


Tle special deck of playing earda with 
Cie back teach eard tells YOU 
iis when lying face down. 


Make,money. Know how to break and 
train horses. Wrue taday for 0 


BEERY SCHOOL OF wonscmausH 
Dept ai Pissant Mil, Ohio 


TRAIN MOW FOR AN 


AVIATION CAREER 


IM SUNNY SOUTHERN CALIFORNIA 
MAXIMUM TRAINING IN MINIMUM TIME 


Specializing in AERONAUTICAL ENGINEERING and MASTER 
AVIATION MRCMANICS aice 1920--- America's Finet Aero 


CAL-AERO TECHNICAL INSTITUTE 


GRAND CENTRAL AIR TERMINAL + GLENDALE1, CAUFORNIA 


Provides PRECISION CONTRO 
FAMOUS CLEAR-YU because 
DISPENSER FOREDOM #99 KS | 


FLEXIBLE SHAFT ' 


MACHINE with 


| 
PENCIL-SIZE 


HANDPIECE... 


YOUR WorK WELL IN VIEW 


FLEXIBLE GRIND—POLISH—SAW—SAND 
‘y SHAFT  ETCH-ENGRAVE—ROUT—CARVE 
E Mi LEAN 


315" 


COMPLETE 
WITH 


MOTOR 


1/2 HP MODEL N— 
GOVT. suRPLUS 

In good operating 
Condition with30day §} 


written guaran 


MIDWEST SALES co. 
2533 P INDIANA 
KANSAS CITY, MO. 


‘LEON LEE SURPLUS SALES. 
cor E SMe ain ates Dept. 0103, “chiesko 18 
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acclaimed by 
thousands as the 
world’s finest 
movie camera 


BE FAIR TO YOUR HAIR Want beucr 
looking hair? Embarrassed by falling dandruf irch- 
ing scalp? Get the new VITABRUSH, the electric- 
automatic brush with built-in brush head motor, 
gives scalp and hair an invigorating “workout” in 
just 3 minutes. Cleans scalp, stimulates blood supply 
distributes the natural ols. Fun to use—relaxi 
‘Write for satisfaction-guaranteed offer—ted. 
Hershey Mfg. Co., 3768 Field Bldg., Chicago 3. 


oe 
Al LEARN AT HOME D> *# 
Watchmakers make big money. Many 
needed. We train you thoroughly at home 
in spare timet Personal training under 
experts. No previous experience neces- 
sary. Tools and 15-jewel watch part of 
course. Ten easy lessons. Write today for 
free literature. 

ILLINOIS SCHOOL OF WATCH 

2870 ELSTON AVE. DEPT, 


On vacation, around the home, 


fog heap mr reser age REAL SURPLUS VALUES | 


the production line — wherever 


the most criticol performance is EMERGENCY SUPPLY TANK 


required — Bolex belongs. Expect the 
utmost from Bolex . .. expect extreme 
versatility, operational simplicity, troublex 
free mechanism and superb pictires. Bolex 
will never disappoint. 


hove and tre filing chu 

ROLEX LB ope” in 

With swede crying cove 
Top, and uni-focus 


s 
| MIDWEST SALES CO. 22 ties 


12.bmm f1,9 coated ond color 
corrected lens, $119.50, Include 


AA Gad Pita 

Bole ion ess WS 

— AMERICAN BOLEX COMPANY, Inc, 
Sa RI Avene Newfane 7s Ne 


REMODEL 
KITCHEN 


PROJECTS 
with 
CHROMTRIM 


FAMOUS BLACK & DECKER [ 
PORTABLE ELECTRIC DRILL |G 


we 201 Fh Ave NV 
{fforcanonTRise ie, 
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klin Technical Institute 
Helps Young People Get Ahead 


* Specialized technical training 


oper wide the door to, well-paid 
Stpervisory Jobs in industry. 50.000 


Joune mea And women from many 
States ‘have. graduated from” this 
Boston school and found good jobs in engineering and 


year day courses in industrial electricity 

Tndustrial chemistry, mechanical and: ma 

jiruetural design and architectural drafting. 

Sutomotive service and management, electric wiring and 

Biintenance. Also preparatory and ‘evening classes: AD- 
Droved for veterans. 4ist year, Write for catalog 

FRANKLIN TECHNICAL INSTITUTE 
Berkeley Street Boston 16, Mass. 


CARRY IN POCKET OR PURSE 


so, Works on new diode—NEEDS NO 
re 4 


TOOL, MOST ANYWHERE ANY" 
ul ‘elfts for anyone! ‘Amazingly low-priced. Ord 


MIDWAY CO. Dept. TPS 3. KEARNEY, NEBR 
NU-WAY Build Your Ou 
LAWN MOWER 
Write for We Supply Cutting Unit 
FREE Circulor Complete. 
paco $12.50 NO INCREASE 


Why Pay More iN Paice 


TRACTOR-LITE MFG. CO., seit taxe, 1owa 
PRACTICAL 


RADIOMEN 
is the next Step Up! 


WANTED 


Your. FCC licen: 


oe ChEVE: INSTITUTE OF RADIO ELECTRONICS 


age. Mary artists 
(Ore than $150,00 per week 
in advertiuing and cartoons. Be 


shed. Bes suce 


Moke Stairwells 
Brighter... Safer 
WITH THE RIGHT ALUMINUM PAINT 


FREE BOOKLET TELLS 
HOW. Gleaming alumi- 
num paint covers dark- 
ened surfaces bet 
makes stairwells bright: 
ex, safer. For many 
other helpful pai 
© hhints, send for free 
page 
Bright”, Remember the e 
in aluminum paints, For this job, get 
Aluminum Metal & Masonry Paint 
the dealer who displays this Ale 
bol on the brand he sells. Addre: 


[ALCOA) 


Look for this shield @ 


on clominum paints made by 
many paint manufacturers using 


ALCOA ALBRON PIGMENTS 


$500,000.00 INVENTORY for 


VICK LIQUIDATION 


STARK’ Ss 
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_Z She's some SMOOTHIE! 


(YOUR CAR, THAT IS) 


q when econ wi 
ZDVANCE DEEP TONE MUFLERS 

Parr ctometirertnrss 
eee prey 
Forerae erp ape ear er 
Soir Sia ty es 
pit ie a gs a 
ADVANCE FINDER SKIRTS 

vay a ry, roa 
ace ep 


KI-YI AND RAZZ HORNS 
Get these novelty hor 
for laughs 


hai 


NO PREVIOUS EXPERIENCE NEEDED 


We furnish 


bine to solleit 
hele entire 
deat home while learning! 


FREE BOOK SENT TO YOU 


EE bonklet on Electrical Eauipment 
f paying. ‘vs later from sour EARN! 


CHRISTY TRADES SCHOOL 
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NEW FLUORESCENT FIXTURE 


CIRCLINE LAMP! 


HANOVER LIGHTING SALES 


Box 186E, Dept. SC, Han 


Command Bigger Money! 


STUDY LAW 


| from Law Study. 


‘Sect 
2035 N. CENTRAL AVE., CHICAGO 34, ILL. | HOME INDUSTR: 


STUDY AT HOME for BUSINESS SUCCESS and 
LARGER PERSONAL EARNINGS, 40 years expert 
instruction—over 114,000 students enrolled, LL.B 
Degree awarded. All text material furnished, Easy 
payment plan, Send now for FREE BOOK—"Law and 
cutive Guidance." It explains the course—how 
you may enroll and the many ways you may profit 
Write TODAY to: 


‘AN EXTENSION SCHOOL OF LAW 
646 N. Michigan Ave., Chicago 11, Il. 


SHORTHAND in 


Weeks at Home 


GET 
THIS 


FINE sul 0 PAY! 


BIG CASH EARNINGS, TOO! 


Banal Pe tas calced catrres ie 
se cecand ie en 


cal - . Put your future 
Prac sien 7 9 nan own hands 
REFRIGERATION 


AIR CONDITIONING 
and/or 
PRACTICAL ELECTRICITY XN 
MAJOR APPLIANCES 
ice, Maintenance, Installation 


Write for Deteils 

COMMERCIAL TRADES INSTITUTE Here’s the Amazing 

202 50, 20TH ST., BIRMINGHAM, ALA. Way We Teach You 
Veterans Inquire About GI Training Step-by-Step to Draw 

At Home in Spare Time 


Draw for money. Prepare yourself 
jow for a fascinating, pleasant and 


@)) FIND OUT FREE—HAVE YOU 


Brontabie Art caret COMMER 
GOT WHAT IT TAKES... fn one miplete 


‘art “expe 


to be a FINGER PRINT EXPERT 
/ or TRAINED INVESTIGATOR? 


‘Send for free TAS Qualification Question 
naire, fin our opinion your answers indicate 


i ou 

s atep and prepare 

‘ou for good art jobs In 

PP rdvertising, newspaper 
and magazine publishing, 
a 


‘that you “ then you wall 
Feceive. absolutely: free the’ famous 
kof ‘plus full details on how 


ea 
Fash eat ate ape om 
eter aay 

Senay aged as Par sini 
Gilgstions No sietmans Trained Artists Are Capable of Earning 


$65 - $80 and MORE a WEEK 


Write for FREE BOOK, “Art for Ple : 
Tas aieut Gur coctee: iautraction service, material 

r graduates say, and commercial 
‘ou. TWO ART OUT: 
atures Included with 7 


opportunities 
Fins dot 


training. 


THEY'RE SUPER SCOPES! 


= 


; Se" 17 POWER 

Exiends to 36 inches, Precision and Pollahed 

Lenses, Ideal for Studying Stars, Plane Spot- | 95 

ting, sic, Satisfaction Guaranteed or Money pe 

Refinded, ‘Sond’ Check or Money Order’ to 5m 
CRITERION CO., Dept. PS2 

430 Asylum st Fiartterd 3, Comm. 


GET GOING IN A 
TRADE YOU LIKE! 


wm Auto Body 
And Fender 


You should take to, protect it by @ U. 5. 
Write inven 


CARL MILLER 
REGISTERED PATENT ATTORNEY 


35m oor. Dest. 29-0; Mew Yor City 


iE YOU WISH TO PROTECT YOUR. INVENTION, 


tor 


UTILITIES ENGINEERING INSTITUTE, Dept. ws. 
‘Ave., Chienge 14, it, 
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Do you want 


..to go to College? 
-- Or to enter a Profession? 


“igri, lables 
Sesited. Law tultton 
gocared 


fae 
Sa FE Thawte 


Get A Big Pay Jobs 


LEARN 


DRAFTING 


EASILY in SPARE TIME AT HOME 


r ine instruments 
eatipmedt and our proven methods of coach 
{ne you'l be ready Tor 'n big Pay job in draiting in = 
short Weeks! Don't take chances with your future. Get into 
Draltige now 
REE pefsonally rupervised 


ie and in 


Get FREE 1949 
‘Success Book 


70 rorutar science 


rafting soupment tnciud- 
pee: | 


cov" WOOD PRODUCTION 
ENGINEERING 


REPAIR PARTS 


START YOUR OWN WASHING MACHINE REPAIR BUSINESS. 
Tremendous feld, excellent orofits! Get our 


id che ney order. today— 
price of catalogue refunded on fire! order, 
Extoblished 20 Yeors 
WESTERN APPLIANCE CO., Inc. / 
5680 Grand River Aves, Detroit 8, Mich. (i 


H ‘‘PLASTICS’”’ 


| Work in a fascinating and profitable hobby. Just out-—our lat 


est fabricating manual. Tells you how to work with Plastics, 


today for I 
HOUSE OF PLASTICS 
8648 Linwood Avenue Dept. MO3 Detroit 6, Michigan 


FREE BOOK—on 
Rectal Troubles 


Here is good news, This 160-page, up-to-the-minute 
book on Piles, Fistula and other related rectal and 
colon ailments—will be sent free for the asking. It 
may save you much suffering. time and money. Write 

McCleary Clinte and Hospital, 71 Elms Bivd., 
Bxodaior Sprin 


tae” HYPNOTIZE/ 


How to 
‘Develop your personal 
RowoP teled eroe teary aerees 


tally east'a spell over hia sub 
etantcnal Eee ay make 


BY MAIL in 


FRANKLIN CREDIT SCHOOL F9 MY Lessors 


ROANOKE 7, VIRGINIA 


oa 
‘Tipe ee le oe rarer sae mre 
Rieu eeeres mod 
AS Sree pene 
al fey meson 
Scenes es 
SALE! MEN WANTED! Big Proftst 


‘Send name, address on penny posteard 
ta doe tae acta 


HEAVY DUTY FOR 


FREE Cotal 
Many News 


Troms 


HEADQUARTERS FOR SHOP EQUIPMENT COMMER 


icT FACTORY PRICES — ORDER YOURS TODAY 


LEO G. BROWN ‘ENG. CO., 1531 S. SUNOL DR., LOS AAEEIES 23, CALIF. 


WAR Surplus 


AND OTHER OUTSTANDING OAR. 
GAINS ORD! 
Tr OrFens ADDED sa 


NAVY STYLE 


NEW, Rugged 
‘comfortable, Ms 


SIOUX FALLS. 


SURPLUS STORE T7/79 
S10UX FALLS, S.D. 


Save Your Car and Your se 
with @ 


HULL AUTOMOBI COMPASS 


HOME 
AL 


nase i9i9 TH 


WAR SURPLUS 
OPTICAL BARGAINS 


ASSEMBLE YOUR OWN BINOCULARS! 
Save More Than '/ Regular Cost 
= GOVERNMENT'S 7x50 
BINOCULARS 


Complete Optics! 
Complete Metal Parts! 
We supply Full Instructions 


METAL PARTS—oe: actudes at 

fecal Partarcompietely fit 
Mfcr assembly of 1 X50 Binocu- 
jars, "No" machining required 
Ricurdy “Binocular Carrying 
Gases gotional with each set 

of heetal 
Stock =64: 
us $4.80 for Case—Totat: --- 
1 det tndiudes aif Leaues ad Prisits You eed for wsscm~ 
Urbeas aren excellent conaiion™pertect 
Mt ‘low reflection coating 
525.00 


- $39.40 


orice! 1f you buy both Binocular Optics and Binocular Metal 
Parts: add 20% Pederal Excise Tax to above prices 


ARMY’S 6x30 BINOCULARS 


ro 
fonay tor nesemnbty. When, fnisied will 100 
Tonya costing #108 to'$120, The Optics 
Senate. prfect, condition’ inve sem To 


0. 
20x ‘Paism SPOTTING SCOPE SET—Consists of ll lenses 
ipped) you. peed to make a good, 
{cope, Law reflection costed. 87° mm. 
ve. Some” metal parts included. "We 


‘of all unmounted lenses 
projectors 
pers 


Mrgers: Copying Cameras, Complete with S 
Pheay. Value pout $20, An excelient buy (WE Wi 

SLUBE #ReE ILLURTRATED BOOKLET on HOW TO MARE 

Weed {/7.7. focal length approx. 127 mms. 

Tor pictures, sewatives, positives up” to 

a $7.50 Posteaid 

‘cay’ igngthy approx 100 


Samm KODACHROME PROJEC: 
Mounted projecting Tens 


Order by Stock No. Satisfaction Guaranteed 


EDMUND SALVAGE COMPANY 


. O. AUDUBON, NEW JERSEY 


"Rats Pe 


$1250 VALUE, Only (Ey £:) 


n : Tinkles, holds crease, 
Ives amacing wear, Expert fashion tailored for perf 
Kc Zipper trent. Roomy pockets. Blue, Tan, Sand, Lt. 
‘or Dk. Brown, Blue-Oray, Waist sizes” 28-28 pleated, 2-30 plain 
SEND ONLY $1. Seiezsion Bas" postman balance sr send hal 
Drice, save postage. Motes back If not pleased, 

More sales people wanted. Order « pair—get big proftt offer. 


LINCOLN TAILORS Dept. PS-3 Lincoln, Nebr. 
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BUILD 2% em YOURSELF 


with PEMCO wheels 
E 


sruRt 


‘ eM GRILLS 

roew oxi 
Sie comrncssons 
Suor EQUTeMENT 


rors & CARTS 
SCOOTERS 
pat 
TMPLRENTS 


COMPARE THESE REDUCED 
ta beings $135 


A ie 


Cole Slide “Vi” 
*THE DESERT DANCER” 
ara ne 


TO COVER HANDLING COSTS. TO. 


STOR... 6811 HOLLYWOOD BLYD, 
WOLLYWOOD 38 CALIFORNIA 


Watch Dist. 


am MONEY MEN: 


DEGREE IN 
27 MONTHS 


INDIANA &: es 
TECHNICAL 2-33, Sia 
COLLEGE 


639 E. Washington Bi 


. Ft, Wayne 2, Ind, 


$14.75 


PROGRESSIVE ELECTRONICS CO., Dept. 11 
497 union Avenue Taroshiyn'f 


ARTHRITIS © NEURITIS © SCIATICA 


If you suffer the agonizing pains of these diseases 
when the usual remedies have failed, learn about a 
specialized system proven for treating. This marvelous 
treatment is completely explained in the Ball Clinic's 


FREE BOOK. No Obligation. Write Today. 
Ball Clinic, Dept. 36, Excelsior Springs, Mo. 


4 Miracle of Modern Electronics 


450 Sind St, Inanapa, nd 


(hucdadedetdadedoded 


LEWIS MACHINE TOOL 60. ¢8: $2.82 Attias 
SWISS MUSIC MOVEMENTS 


Showing all Lewis Power Tool Projects 
For Easter make musical tors and novelties 
S Christin 


ano bor 


MARITIME — 13 East 60th St. — New York 22 — New York 


Make this amazing One 


"SCREEN TEST 


| st : 
/ roies "your pictures on 


| Free Sample of Radiant's 
new "Million Mirror’ 

Acreen fabric—and see 
/ for yourself the remark- 
A// able difference it makes! 


See how millions of tiny glass mirrors, firml; 
bedded in the pure white screen surface, make 
your pictures fairly glow with life! See what hap- 
ns when light is reflected instead of absorbed! 
You will enjoy clearer, sharper black and whites 
—richer, brighter, more brilliant colors. Here is 
projection as real’as life itself! The new 1949 Ra- 
diant Screens have many unusual exclusive fea- 
tures. Prices as low as $12.50. 
Write today and get absolutely FREE 
a sample of the new Radiant “Million Mirror’ Screen 
Fabric ALSO a copy of the Basic Film Source Directory yout 
guide to film sources, 


IADIANT MANUFACTURING CORP. 
1259 South Talman Avenue Chicago 8, Illinois 


BARBELLS 


| 95 POUND SET 
‘Only $10.80 

Extra Plates 10¢ pound 
We ee tee sling the 


Send for our FREE 
Cotalog. 


Lyndhurst, Mew Jersey 


marcy 1949 13 


Classified Ads 
payabl 


1 AUTOMOBILES DUALTONE. packed Calitor-| | P/ 
es | Some oral matancbben Searge 
HOW To Build Racine Car Bock New | chrome talipipe extensions. Chromed cary i 

. amplete "mechs ‘data, "big | Suretors, fuel pumps. long shackles. dual | Sport 

muds Motrods 0 ghotos “draw | masifolds,“hiccompreasion "heads, By 

2,00 postpaid, Clymer, Bept.| Wheels, camahaite fender stirs Plex | Duesenberg Supercharged, Mercedes Benz 
B-NRB. "1368" So. ‘Alvarado, {ope (Send "oe ilustraved cajaiogu, 3e-| Mier Race Cars ageld Crclecay. 
Go Gallt duct from frst order. ning Man- | v-a chevrolet. ay 
‘Gal #200. Dualtone 26008 Inds | Sener Tsi0. ae 


son dre aI 
"00 each 


¥ ‘mumers. 
RACING Gar Raaipment for sib cars. a 
NG, nent, for, a ur. | Street, San Diego 1. Callfrain 


et i | Score tne a Tat 
ate Rice | ne eeaa aera Bec 
Ee hanes Sue : ee 

Bae 2 

a a sores 
ee feta 
Bieta. servicing bat RACE Car Photographs. Over 1200 Dif- 

Sg eae nia ciyinet Dept. B-ATA | Watson St Paterson. New Seey. | “FORM Speed Manual just of the press] 

a fe Rae ee a et he ore 

piv mineea eats rote Pao re 


‘inest ‘mantial You can, 
book oftaina the Intakmation 
pad tehetiod any Fora v4 eet 

‘Model. 1 ‘iled 


ort data ae ich you 
re mn vi mB. 2, Eagierock. Los Angeles 41.” Call 
eee 4 igs vera, 1th | eaaiy oat). Fines Ho Eaglerosk ow Angeles iCall 


ir rond "eat -capable of 
fo bul cherotet, hotrod 
Fond, track. of marine use. 
Box L-2" Bagleroek, Loe 


Gaatcatag fen Gri namie cake 
fornia Fexyling plan gaore’ Working 
Com 


Clymer, Dept. 
Sth Rrarado. Los “Angeles 


iuipmient. chrome. motor 
af be piclute catalog ty sores 
‘easter 


erase 
i, aD South Grand, Los Ane 
ee 


MANE veer gt Jog, Mal 
Ea Re A 
‘$6265M._ Hollywood 27. Calif. meee 
SOE a ie pe a we 
eee ge i er as Ge BE 
i : Sa ore | Mune 
oe 
rel ae $ free sample. Franson's Weekly Motor 
ne ea seen St atren chat 
Sruas gies ane ee 
oe 


ia 

5 Co. 

eee TES. Set 
Ohio. 
0 


folge! “Water injectore’| Muiers! Part 
folge! "Water tnfectors™ st Pas 
Glstersionst Hat Rode"! Custom: Sports 


oats 
AUTOMOBILE Racing Sith Ealtion 
od iiluetrations, Working. drawings Sith 
for Ford-60 midget. 


“VBUICK Paria_We stock m complete Tine 
of new Buick parts aid engines. 


aay 

Service on orders and. inguiries. We 

Borie Wie fo Roberton ‘Buick 
ash pain 


sed iget care, | 82.85, 
Los An | parts, wheels. ete, Gail, $38 Erie, Toledo. | trated “Handbook 
Shia ‘Eteieering, Milford. 


14 porutar science 


2 AUTO SUPPLIES & EQUIPMENT 
[AUTO parte forall gus and tricks 
ential 


‘Trans. motors 
Buretorg. Also. ig Becdtity Aioasd 


‘Truck Parts aga Grace. Chicago 13 


Ware 
house. 3807-PS.N.. Ashland Chicago 15 

[BRUSH Plating Quits connect to » bat 
tery, No tgaks of shop required. Free par 
{Medians ‘Stnmetal Go: “Avenue ‘De: 


‘CHEVROLET Parts, Scarce molar body 
sheet metal parts. Grossman Chevrolet 
Minneapolls. Mitmesota, 

MAGNETIC. Fi 
steel grit from eran 

Free information." Wil 
NJ: 


remngves _ dangerous 
Only 730. Specits 
Jacques. 


Ish. complete $2013. bostpal 
{ition ay cet f BRY. 1258 
Bo °Awarade. Los’ Angeles 6. Catt 


“POWER-Fone Muflers for that power 
Dual $32.00, 


coat bier Undist ies 
Tt! ono. 


‘Day express (rom California Daal 
Mulers for Ford and Mereuty $18.00. Si 
fice for ail eu’ $409 37 chrome ibs 
2:50 “each, Skirts $16.50 "pair Dealers 


Wanted. AellosTone™ MulMet "Sop 1530 
So, Robinson. Oklahoma City, Okla. 
PISTONS—Old and New Cars. Mt 


Merrynan Co. Lawndaie Calif 
FINE Seat, Covers—Froit and Tear 
farm rest, 412.90 with order. “Comet 


‘ott 
Pingree. Detroit. Michi 


nore” afiesye "guaranteed? 
icky replaces tal 
20 eights stake 2 


Bithnesrfoe’ aed” 56!" Ba 

“AIRFLOW Needs” Save gasoline 
Write dor Wee trial? Neher “iustries 
TV's, Gate 
"EWIN-Tone Chrome Fall 
proters Four Sew Chine, 
Gorrmite: Binal Gases 

owertat ound 


a a 
ig Par 
BUONO” Grierter bate 

a 
caine ataett eat 


heater: Ave 


Catalog free 
‘Son Alvarado. 


ESneaster NH 
CUSHMAN woloreoter #8 midee cat 
$25 mororbike $10 ese motors: motore $3 
SB Sse tacts at pan bs wis 
fer" Special Four balioon tres for moter 
SEooters or midget cary $3, Bailorder only. 
‘Grer 6000 vires in stock Plenty brand neve 
Real moiorseoptere less “motors $2730. 
Piety Rew” midget" cars. engines, auto: 
Fiatie_Flgtehes. transmissions. ete in 
Slonk at factory prices, Send 25¢ for Big 
War-Baresin Colaiorue ‘Number, 9° Jost 
fisting thece and aimmont 400 other bas 
ing (abe. bp First ‘Claae Mail) Siseged 
Stators Directory Athens” Onto. 
CUSHMAN ‘Scooter $35. Briges molar 
815. Maytag motor $15. Thre bare 
ins in the Exchange Bulletin. Send. 35° 
Goin 3c Mist cass mail. Behiake's 721 
Leland. Chiengo 30” 
HIGHLY — Pollahed ~ Motorcycle Capel 


ow free." Ciyzner LP 
‘Lon “Angeles @ Cait 
5 AVIATION 


“PROPELLERS. Plans for ice sleds_snow 
sleds air boats. Catalog 10e. Banks-Max= 
belt Fe Worth, 


‘Or 
10. Day Pree Trial. Ma 


Welger Go. 259 Ps Canal st.. New York. 
n'y! 


‘OXY-Aceivlene “Demurrage free” Linge 
sqibegg., Putox apparatn “ose “sup 
etaimaster outiits. ‘Miller eleetne 
Robbe, Welders. approved fire extineuisiers. 
Free iliearure” A-A Welding Supoly Go, 
‘Bit So. jeawo 20. ti 


his Send. ie. for bist Surplus Sale 
24th St. Niagara Falls NY 
WELDERS. 110V. welds 5 
aarris Welding Service, 10543 
Beetady 4. 8. 


el Tae 
Biate. Bele 


‘ahd cutting 1 

rly ited 110. 

wes time. metey ‘on auto. Thome appli: 
abd hop rears, Alt suppl 


runranteed 


‘eal 


PROPELLERS 2-3 inde Tor sled a= 


PCTRICAL, SUPPLIES 
© EQUIPMENT, 


RECTIPIERS: Rayr Selenium Piaters 
101,30. 30. 100 amp sizes. feumediate stip: 
facut” Complete line of bronze ‘baby shoe 
Mounts: "Write for fist, Hollywood ‘Bronze 
Sole, Sepa Sir Vermont, Hot 


iy. Dept a00cR, 37 South Deaplaizes, 
Bhigago “Tinos 
TAMPS—I you 
have had trouble = 


Bess card for “quantity discount. Gyro 
Lampe fir ‘Chicago 4. 
LAMP. Parti —Pitings—Shades 


Wi 
Lamp. Go.. 2012 Cortland Street. Details 
We. Chicago 47 


FREE Catalog Motors Welder Weld- 
ng. Supplies. Generators Home Preezers 
many “other, ‘lectrical bargains. ‘Leday 


Company. Minieapolia._ stan 


DRILE ORINDER for Uwint ils $2.06, 
ee ad on page 2 


for ome workshop—Hobby~ 
need 


TIRES "—Save 'y, New, ruggeu aul pur 
ass, Meplane thes, io) ices fo'30 nes 
igh. “Complete wheel assemblies attach 
‘easily to your atles. Free detatis, Waite 
SRS todas’ “Airplane Tire Co. Box 12018, 


“Your nn easchia chop WET eave TRG 

‘on your repairs Your telghs 

irs Work wil pay sou dd-sh per hout” Our 

Ns tachities are accurate, low-priced 

‘delivered at once. Serew-Cutting ene 

Tauhes $150 ald in. Powerful Uprighe 
Yom" $10" aMiling “mach 


Sir Rdatea St, "Boston 38 Baas U.S 


x AUTO TRAILERS 


“BUTLD Your own trailer! Save money! 

ave cher} teacute Jou Want! Plans Tor 

apart. camp, "and “utility” Callers 
ising’ 9 “models 


a, and. oversens. gis Dandy, 
sean. 
MOTORCYCLES, 
BICYCLES, SUPPLIES: 
“MOTOR” Scooters. bicycle enwines. “130 
miles gallon, Dime. for eataloe.  Ciymer 
Desk 8-35." 1268 So, Alvarado: Los AD~ 

eles 6. Cait 


WHEELS! Wulld wagons. scooters. Taow- 
Erp, tailers wheelbarrow, srocery cat 

‘Daby carriages. 4 
sen Mig’ Con aii B. 


Stock indian parts, Expert 
service “indian Motorcycle ‘Sales 


ELECTRIC Bencll 
ga Beyer Me 
Gliteago 
cans ‘Can O7: 
Wholeaie, any) amounts “Catatei’ 1oe 
Brown Lamp Co." No. 301. Wellston. ‘St 
Louis 12 "Mo. 


Bare 
f0sti-0" springaela 


se GRCEAR, Save sharpen, Complete 
Free, titerature, Sure-Sharp, BOX 
SUP sam ‘Callt 


FIRE extinguishers. C-O-2 4383, Dor 
monkos. $6+3 Vermont. Newark 6. N. 2, 
‘Aeents wanted, 

HOME Lathe owners 


LEVER-acting talsiock and veleantng 

Soh lathes “Complete Rt 
paid) Dymax Engineering. Box 
feriden._ Conn, 


ELECTRIC Eye Burglar Alara Light 
Beam ang Light Source Putirely Invisible 
Froin i0'to 2bgo ft 3. & Jean Signal. 150 
Governor ‘St. Paterson 1K. 


Silty i ato 5 __ WELDING, SOLDERING 
JET. Propelied Bicycle. WAR Surplus 200 Ampere eacraiors 
own, Photo and InstFuctions $100, Rus: | $93.60" ear. ree erature Lets Shore 

‘order. Maupin. Tipp City 6. Ohio. | Burrten. 
WORLD'S Ist Jet Turbine Bicycle Bi: | WELD by chemical energy metals of ai- 
th, economieal, | most any” thi Gomplete cauipment 


gee Bite ant bike 
anted. Literature toe Set 
Engine Co. St. Augustine il. Plotiga 


3B Washington. Chicago 2 ilinots 
“CONCRETE Block machines feo 830 
c free. Concrete. Equipment  Com- 
‘Gravois. St. Louls 16. Missour 


marcn 1949 15 


SURPLUS Machine 

name. Wayne Bt ‘Biking 2 W. Va 

PORTABLE Electric drills ‘.°—316,00; 

apf 01.00; tar—$50.00. B& H Supply Co. 
fie Ghee si." Autines BF 

POWER ‘equipment _ wholecale 

prices, Free “Bulietin’  Bamecrafters Co= 


taols. ete. Rush 


SURPLUS Camping Supplies, Bargains. 
preg Gataine, He MManus, Caitingorile 


SHOTGUNS — Richardion_F-S._Sh 
Barrel. $1, toches tone. Welght. 335, 
Brie si¢.ss each. Caton. 402 West Yond 


Beit Goat Mined ttc a 
in Gree beer ee rae 2 ee oe 
3 Se ee 
ro. Sc ce eaeiay Oe 
NENATORS, rand. Oklahoma City. Okla. 
eee 


Batteries for Home Lighting. Motors. in= 


Blokes “Marine “Supply. Dept 
Saver. Mich. 

MARINE conversions for Ford and Jeep 
feneines. Catalog toc. Lehman, Magtutacture 
ing Goinpany. "Department A” Newark 
New Jersey. 

POLL ates, Sih tp 


“tow to ae 
Uieprint Ce 


mt 
Phans om ‘Cieveana Beat 
Dept. Anti. Cie 


ora 
Boar Gempang. Menomonee Pale Wt 


erate. Curren 


cy 
‘cartridges. 


TELESCOPES. Binoculars. MMi 
bie" bargain. catalog free. "Brow! 
Company. "34 West Asch Street. New Yor 


HJacgers. 
16 NY 


STROUT'S Fall-Winter Farm Catalog— 


Spring. Los Angeles 15. Calif, 
TEN acres good and $280, $10 down. 


$10 monthly, "RW" Stewart, Inverness, 
Fiorian 

‘SOLD For Taxes! Californie Orewon 
Washington. fumber. ‘grazing. ranch & 


Piping lade She to sion acze Iinimum 
bid, Ie (coin) brings, circulars and maps. 
Pacific’ Lands, ‘Box 2390-PS," Hollywood: 
California 

31__POULTRY AND SUPPLIES 
RAISE turkeys the new way. write Tor 


Book. 
ii. Clarina Tows, 


“YOU Can Make Stoney trom pouliry this 
year! Future. gut 


Hook excellent, Qué 
‘arm advice will el 


BOAT, plang. kite Hard 
stone Plywood See Marine Bisee upiay 


Sooo wand marine ences ae 
ok. Lina Company. Coldw: fei 

15 ENGINES, MOTORS, ETC. 
TWINDING Data stipe 295 motors, 3 


gine ng, tee Motor "Dats. 
ein Kanene Cli Me ep 
‘MOTORS: 1 HP General electric #9 56 
WP entury 3 90, ‘Bend MO. Rebuilt 


these To 
Mot Noeth’sdn se 
MOTORS ‘ HP BG converted, to AC, 
ab Gew. tah’ speed 130" vole. 35 “oe 
ie batt bearing motare, Actual alve 


‘ELECTRICAL Fy 
eravure on Motor 
Motor winder. Motor Industries, Quincy. 
Titeots. 


air wien vend Tor Hit 
nding tester and A.C 


16 ASIERICAN FOLIOS a1U EaBU 


18 BODY-BUILDING COURSES 


Servatory "Pee 
‘iyncope_ois Fifth Avenue. New York 17. 


lence Service 
ASTRONOMICAL Tel 


WERFUL, Astronomia 
Egustoriay Mount 
$130 lan Optica Lad 
Avene. Cleveland 9. 


Fer 


10. Eyepieces 
‘213 ‘Gittora 


RAISE Gaines money at 
ome ‘Boonie free. Tay 


. taplor 
Bex iogu® Hlapevile, Geore 

HOBBY Gaipue 100; Rentie Dalen Se 
ammaters G15 Sait alligator 8236: newt 
Beer chameleon, 250: 
‘Ghivira’ Speciaitea. ‘Topeka 


5 FROG RAISING 


ins. 14, Courses 81,00 News 
price, soon Gna 


FROG-RAISING New, bask explains 
FyUniig! Broel. 1035, Marlborough 
Troi 45. Michiean. 


‘SENSATIONAL! IU 
poner, My your oh probtable Bi 


to earn bis 


intnen 


Now Tiny 

it Write for 

Getaile: Hudson Hamstery, Rei. Newiound= 
find 2 NS. 

LOCKSMITHING secrete! Key Aiting, 

lock repairing. opening. prices.” sources, 

book F100. Weeksler. "T Weat 


iitseratea 
36 New York City. 
“SOAP Ten easy Fecipes $1.60, Ninn, 
3. Oxnard. Calif 
6 FROM Sauare Fogl Plywood. iia 
y Wiiter "Woodaria, X-4l, 


ing, Penna ormen REAL ESTATE 

Se = “OZARK Lande for all purposes_Actoal 

sha gee Bey ee | ce gaunt Sade WE ae 

foie etn Devt: | [esi Minnesota Ave. Kansas City 4. Rane 

19 SPORTING GOODS, GUNS, OOD, FARMS—Ranches.. Washingion- 

FIgntNG TACKIR AncHeRY | Mibssote, Montana. Yeahs oregon, North 
Ta PAGES EF peer He 

sword. ter values. Soc. Robert at 


Sols Légion “Ave. NewYork at 
SEND 10e for Uist 109 wed guna. Fave 
sete. Willmar. Xi = 
5000, BARGAINS eae SIGaRaaTS 
var Teuicg catalog” ate. Sian hfaseu, 


fs, Pleas 
ane 


1B rorurar science 


|Tv" vettiea, Prasdeiphis 46, Penn 


a 


[SEE ~"Kuri-Keep” adveriiagment under 
“slusiness. Opportunities" Fascinating 
new money-maker! 
33_BOOKS, PERIODICALS, ETC. 
MAGAZINES (back dated) —foreign. do- 
mesilc, aris, Books, ‘booklets. subserip- 
is Cpitnube, hes Catalog ibe, refund 
Cleerone’s, ‘863 First Ave,. New York 


ea 
=ADUET siorjen 7 Be, Fileep at oot 
‘Hirsch Spring “Valley 3. 


Free ataloen! 

Eee va 

SED Ser setae oF ae te 
“Broe."° Lee Mountain, Pisgah, 


Gataioe 
‘Aisbame___ 

‘BOOKS, magariies bargain prices, Free 
egistgrae Post 'i0 Gunton Avie. seraey 


ondence Courses and 


wants 
Iia'gteet New York Sf 
aling _Tntimate 
‘31.00% cat 
“cosa 1088-De, Church Abies, Rew 


(DULT Books —— Rev, 
ae Pour 


Sere See ace ae 
yserature, Home Pix, 1674 Broadway, New 


Yor 
(aloe. Directory $10 


NEW illustrated 
Latshaw sales: Sunnyside CI, Indiaaapalls 


Indiana 
‘Unusual Books, 


Paces 
Head. 82150 each. Also, Veretabies. 
Brulee. Cameo, fog West Asta. New 
31 COIN COLLECTING 


2.00 TO $200.00 Each paid for iundrecs 
of Old ord Coes ndina-Lincoln-ere 
Sovcenis for ilsstrated Goin Valse Book 

Re“ Gutaraneed Prices, 0 Yeats ip Beate 


A28-PAGE United States Catalog. 1.000 
ulustrations. 10c, Harris & Co., 208 Trane 
Su Blagg. Bostos. 

WORLD'S Tarsest Stamp. (7 x tt 


eld 80, Mats. 


SEES E fe yreTe 

aed ermal! 
Tat Th cemmenereie iy 
TREE, KER SaENeS SURE 


Rayman 125-5 Wiliam St. NYC. 4. 
POUND stamps containing thousands 
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PORCELAIN miniatures ade fom BROW yal La ic | 22L_ FRUITS AND FOODS 
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BE YOUR OWN BOSS! 


We Show You How To 
Profitable Mig. 


Up Your Own 


teh ya can hr yar oe 
‘ein nin your ha 
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your 
SEWING 
MACHINE 


hem 


AC 
+ PULLEY & BELT 


>~$14.95 


90 DAY GUARANTEE 


Cord Set 
+ Complete Instructions 


An ASSURED FUTURE for You 
Learn Profitable © 


SS WATCH REPAIRING 


BIG MONEY WHILE LEARNING 
Study at Home — or at Our Accredited ‘School 


rendence Course or roved 
Fost Braduale len a achoot 


Learn PuCTOORAPHY, 


Win success raphy by spare time Home 
Resident School in the heart 
mercial, Advertising,, Por- 


of € 
trait, Color, cic, 39th year. Write today! 


INSTITUTE OF PHOTOORAPHY 
1 10 W. 33 St, N.Y. 1, N.Y 


Says Man Has Strange Powers 
That Work While He Sleeps 


STRANGE MAN in Los Angeles, known as 

“The Voice of Two Worlds,” reveals the 
story of a remarkable system that often leads 
to improvement in power of mind, achievement 
of brilliant business and professional success 
and new happiness. Many report improvement in 
health. Others tell of increased bodily strength, 
magnetic personality, courage and poise. 

‘The man, a well-known explorer and geogra- 
pher, tells how he found these strange methods 
in far-off and mysterious Tibet, often called the 
land of miracles by the few travelers permitted 
to visit it. He discloses how he learned rare 
wisdom and long hidden practices, closely 


guarded for three thousand years by the sages, 
which enabled many to perform amazing feats. 
He maintains that these immense powers are 
latent in all of us, and that methods for using 
them are now simplified so that they can be 
used by almost any person with ordinary in- 
telligence. 


He maintains that man, instead of being 
limited by a one-man-power-mind, has within 
him the mind-power of a thousand men or more 
as well as the energy-power of the universe 
which can be used in his daily affairs. He states 
that this sleeping giant of mind-power, when 
awakened, can make man capable of surprising 
accomplishments, from the prolonging of youth 
to success in many fields. Strangely, he says 
that this power works best while we sleep, 
when proper methods are used. 

‘The author states the time has come for this 
long-hidden system to be disclosed to the West- 
ern world, and offers to send his amazing 9000- 
word treatise which reveals many startling re- 
sults—to readers of this paper, free of cost or 
obligation. For your free copy, address the 
Institute of Mentalphysics, 213 South Hobart 
Bivd., Dept. 43-H, Los Angeles 4, Calif. Readers 
are urged to write promptly, as only a limited 
number of the free treatises have been printed, 


Send, for 3000 
Grapho‘Anaiyet PREE. 


Ane, Wot Big, Dept_126, Spring, Me. 


| REAL ENGINE 


CREI 


Prepares Young Men for Professional Careers with 
Industry-Recognized training in a minimum of time 


RADIO-ELECTRONICS-TELEVISION ENGINEERING 


IRADUATES of the Capitol Radio Engineering 

Institute residence school are preferred by. in- 
dustry because of their taining. tad abuity. Thi 
fecognition ia the reason that CREL men quickly 
find good jobs in radio-electronics-televiaion engineer 
ing and technical fields. 

With 22 years of practical teaching experience in 
these highly technical fields, CREI offers an out- 
standing faculty, modern and complete laboratories, 
shops and equipment. 

‘New students are accepted twice monthly and each 
may advance as rapidly as he is capable. ‘The basic 


Approved for 
Veterans’ Training 


PITOL RADIO ENGINEERING INSTITUTE 
An Accredited Technical Institute Founded in 1927 
Dept. 183A,16th and Park Ré., N. W., Washington 10, D.C. 


course with one specialized course requires an average 
Sf 20 month ta complete, depending om the ability 
of the individual student. 

CHET is recognized aa one of the country's leading 
technical institutes. Its work is of college level. It 
Prepares che young man for's good Job in initry 


-——————— == === 
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Easy to Plate CHROMIUM 
GOLD, SILVER, NICKEL, COPPER 


forntahed” equ pie 
ee By do i La wor a 
Jor ll sith 


WARNER ELECTRIC CO, 1512 Jarvis Avenue, Chicags 
I Gentlemen: Send 


NO SQUINTING OR 
GUESSING With 
This Steel Tape! 
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harp contrast of the jet black numerals on 
te crack-proof protective coating on the Brit 
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poorly 
impervious to acids, 
case is chrome plat 
makes it a favorite among men wi 
mand only the finest in tools. 6 or 8 foot lengths. 
Blades replaceable. See your hardware dealer or 
use coupon. | 


‘want and de- 


MASTER 


, REG. U.S. PAT. OFF. 
WOOD AND. STEELY 


RULE MEG. CO. INC. 
Mate Street, White Piaine, Mew York 
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DO FACTORY FINISH PAINTING WITH THIS 
co AMAZING, ALL-ALUMINUM, LOW COST 


PAINT SPRAYING UNIT 


Factory Set-Easy to Operate -—=& 
FOR PAINT, LACQUER, | 
STAIN AND WAX | 


ER SAX-SLING 


WEVER SLIP oR KINK 


lg coop prauers (pea 
(OR ORDER DIRECT (new? AN 
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inde trom id wenerator and 3 
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‘35e for either 
LEJAY MFG. CO., 1323 LeJay Bidg., Minneapolis 8, Minn. 


One Supe 


NEW PLASTIC 
Makes these LEATHER and 
LEATHERETTE Items LUKE WEW 


‘sHows = 
EFFECT 


FREE Sample 


CEATHER- NEW 
6082 suney Slope, Manese. 
Send me withoot obligaticn 


of Leather-New coated material 20 1 
‘an inepect Ie 


CARTWRIGHT’S 
TRU-CUT TIN SNIPS 


Easiest cutting tis snip. 
c 


i 
Jobe, Ligkew 


mut is 
Very’ ‘finest. for cutting 
rately to. any 


eturning to factory. 6. Special 
Ge. "etnon, Washer denied 
sand made for TRU-CUT 
"it. 7. Faster cutting. ‘Truet 
Esler cutting, bese 
Share Longer at 


direct 
Send eaah, check 
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tina ‘we pay 


|. CARTWRIGHT & SON 


Dept. $P-3 
California 
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‘Try a Brooks Patented Air 
Cixhion appliance, ‘hia mare 
velous invention for most forms 


nae 
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Proof of Results. Ready for you NOW! 
BROOKS JANCE COMPANY 
Dent. Tee. atate Bee ‘Marshall. Mich. 


Trained Men Get the Better Jobs 
in the Automotive Industry 


PRACTICAL SHOP TRAINING 
in AUTOMOTIVE MECHANICS 
BODY and FENDER REBUILDING 


If interested write or wire 
ATLANTA MOTIVE TRADES 
INSTITUTE 


Veterans ask about G I Training 


SCREWY.- MIX BARGAINS 


its—Alt New Finest Quality 
iscrews, sheet metal screws and bolts, 
34,"various type beads. 3 tb. $1.18— 


2—alined Steel Rivets 1/16* to 14" diameter. various lengths, 


round and flat heads—fve pound pkgs. $1.00, 
3Wixed aluminum rivets—S0c Wb, Mixed cotter pins 35¢ 1b 


BEARINGS 1 


Minimum order $1.50. Add 100 per 1. for Iga peaeee 
‘SALES CO., 4554 Grand River Ave., Detroit 


JAY-CEE 8, Michigan | 


ALL BROKE. WATER 
TO TAKE 


JITTERBUG! 


“Our Jitterbug took the limit, each day, 
Pouce “Lakey fear’ Whites isthe way Eh 
Stonerock of Bayeom ‘Ohi a ono: 
fe Rechts ho, 


a “che Boys’ and a Jitwerbug have & date t0 fish 
St. Botier Lake again, next year. 


SURFACE BAITS 
54 ounce floats 
3¥6 ounce sinks when at rest 

Either size $1.21 each 


Colors: Red Head, Frog, Black, Yellow, Scale, Perch, 
Pearl, Luminous, ‘Blue Head, Pearl Herringbone 
‘Try the new 114 ounce Musky Jitterbug.......§2.00 each 


Jinterbug—T. M. Reg. U.S. Pat. Off. 
FRED ARBOGAST & CO. 
1733 W. North St 
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5000. 


of Old Line Legal Reserve 


LIFE INSURANCE 


FOR ONLY 54 50 A MONTH" 
° 


AT AGE 21 (other ages in proportion) 
Rate In effect Sth yeor 


Or you can buy as little as $1500 of this unique 
protection at only 90c per $1000. Policy offers 
all Standard Provisions under rigid N.Y. 
State Insurance Laws. 
For 42 years POSTAL has sold life insurance by mail and 
over te counte, hap sata poliy-hadrs Im every 
‘ver $63,000,000 in'benetits. 
ard Policies, 


+ ages 10-60 at 


DIVIDENDS, payable annually, further reduce the 
low cost of your insurance. Send coupon for further 
details and fates, Life Insurance is vital! 


wees GET THE FACTS B 
POSTAL LIFE INSURANCE COMPANY 
‘S11 Fifth Avenue, New York 17, N. ¥.—Dept. M-863 


Mail me without oblivation complete information ab 
Sour fow cost ‘Modified 4 Polley" at my & 


Name . 
© Occupation, «+ Date of Birth 
Address 


1 
L 


NO SHOP 
NEEDED 


Clean and Mothproof 
Rugs and Upholstery 


SEE OUR SERVICE IN MARCH ISSUE OF McCALL’S. 


DURACLEAN No scrubbing. No_ soaking 

Detutiaiage, fabrics try in Janta few hours, Dirt. wresse ad 

Sian unslgi h au'if Uy magic.» colors revive 

Wonsisterseand door coverings last longer 

DURAPROOF. kil 

Fesisiant to’ both! 

Homer" DURAPROOE, to our 

Mitice wacked vp 8 Stoney’ Bac 

‘These services are Nationally Advertised? Leading furniture and 

Atuatunent ‘stoves ‘ecommchd “-DURACLEAR. Dealers’ service 

seats evers banding in Your territory houses ‘potential Cor- 

‘Almost Sven’ auto deniers buy jour service to revive uphotatery 
WWkealenrs, You eet many voluntary and repeat orders 

Some, dealer establish a shop or an ofice after busines has 
van. ucts con erate fram rome, Protts 

"5s for u days service on EACH of rut servic ast 

errtories are limited! Write now for FREE Booklet explaining 
[stalls of these Nationally Advertised kervices 


Duraclean Co., 18-3 Pl. Deerfield, Illinois 
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PRINT 


YOUR OWN 


POST CARDS 


7H 


money. very easy 


to ue GEM STENCIL DUPLICATOR is 


ideal for 


Advertsing, Announcements, Notices, 


Labels, Forms, Brice Lisu-—hundreds of uses for 


every’ ty 


po 
es ga okt aes ' 


FREE 


buy itt Write and a GEM 


whe ‘of business and organization. 


RIAL OFFER: Try i before you 
4 Outrin wil be 
= 10-day, send only 

i noguéstions asked Ml 
4 must sell itself; you be the judge, 


BOND EQUIPMENT CO. 


eee 
4 


6633 Enright Louls 5, 


SEND NO MONEY « FREE TRIAL OFFER 


descriptive 
FRED 
Dept. P.S. 


Do What Others Now Do— 
Wear » Form Fitting 
MILLER Truss 
which provides natural free- 

Soman como in wo 
playing, 

ling. dancing. ewianm 
‘You J 


‘Write me today for FREE 
circular. Sent in plain, tealed envelope. 


MILLER Manufacturer 
Hagerstown, Maryla: 


na 


46 smOW 


TENTS 


AND TRADE MARKS = 


¢.A.SNOWE CO.|\ 


REGISTERED PATENT ATTORNEYS 


WASHINGTON 


"MAIL THIS COUPON=™: 


Mows and Trims Lawns 


MontTaMowER 


‘New model. New type metal handle has 
special device to adjust cutting height. 
Drive shaft now mounted on free rolling, {ac- 
tory lubricated, sealed ball bearings. No tired backs or 
aching arms, 814 Ibs. live preci 


fringes to be trimmed by hand. Cutters self-sharpening. 
Built to last many years, Many thousands In use. Sold 
direct from factory for 26 years. Cos Write 
at once for trial on your own lawn “approval offer 
Suarantee information and literature 


MOoNTAMOWER DISTRIBUTING CO. 
63 Keeler Bldg. GRAND RAPIDS 2, MICHIGAN 


A 10-Ton Press -— 
at Low Cost 


on capacity provides ample 
pressure, Adjustable table takes 
work up to 18 inches wide and 
11% inches high. Send for free 
bulletin showing press and 
wide variety of accessor 


UT-10A Prass f.0.b. factory $31.00 


DAKE ENGINE COMPANY 


622 Seventh Str. 


Wt REE 10 0 to 16 


For 
FREE 
CATALOG 


ax yes 


SAMPLES FOR ‘AGENTS = ‘Simple te 


SS PUA CWTEE CaS EAPaoiee ato Ss 


t, Grand Haven, Michigan 


PICK OUT THE MAN 
WHO FISHES WITH A 


SHadespeare 
WONDEREEL 


3-WAY SPIN CONTROL the Secret 


Yes, sir. he happy fishermanisthe WONDEREEL 
fisherman, because he gets Lo 
without backlash or chum! 

‘One: oversize tail end be 
head end. spool. cap, 

quick stopning 
ented Shakespeare” §-Way Spi 

Control features prevent backlash, because th 
woa't let spool and line outrn bait. Thats why 
Beginners learn to cast with Wondereel ia} 
minutes, why even experts are switching (0 i 
In 3 models at sports stores. 
FREE 1949 TACKLE BOOK and Pocket Fishini 
Calendar. Reels. Rods, Lines. Acces 
sories, Fishing Tips. Write Shakespeare Com- 
pany, Dept. 93, Kalamazoo 2, Michigan. 


FINE FISHING TACKLE 
HONOR BUILT FOR OVER 50 YEARS 


STOP TAPPET NOISE] 


Install ADJUSTABLE TAPPETS 


for FORD and MERCURY V-8's (85-100 HP) 


Johason Adjustable Tappets guaran- 
tee better engine performance! Over 
2,000,000 of. these popular. tappets 
are giving quiet, trouble-free service. 


Simple and easy to install during 
valve grinding jobs. 


Nothing complicated . . . no extra 


labor involved. 


ASK YOUR SERVICE MAN. 
OR NEAREST AUTOMOTIVE JOBBER TODAY 
Musicegor 
JOHNSON PRODUCTS INC. nd 


Michigan 
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BOOKS ON APPROVAL 


MOLD & 
America. wants 
food. repel Men 
fi'demana. at bie 


CAN You FIX cm 


4 se be Ee Anan ad 
‘fend ‘the coupon 


2 


fem. "these 


‘When you are satisfied that 
you have invented a matter of 
value—write me, without obli- 
gation, for full information 
as to what steps you should 
take to secure a Patent, 

‘The usual first step is to have 
@ search of the prior U.S. 
Patents conducted. so that I 
can report to you on the 
question of Patentability. 


AVERS 

ly RANDOLPH & BEAVERS) 
Registered Patent Attorney 

937 Columbian Building, Washington 1, D. C. 


PATRICK D, BEAVERS, Registered Potent Atty. 
937 Columbion Bidg., Washington 1, D. C. 


‘age send me full information on how 
Patents & Trademark Registration. 
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eek. Un to 9 


AMES 
UNIVERSAL DIAL INDICATOR SETS 


Ww SURPLUS, 


OUR PRICE 1 


$1500 


Reg. sold for 
$23.00 


‘ory indicators. All this along with a 
only $15.00. 


limited supply of these AMES KITS ore 


J 


183 Grand Street SID TOOL CO. Wow York, N.Y. 


term, Adveutre 
Masters 


new 128-page book, “Stammering, Its Cause 
Correction.” describes the | Bogue 
od for scientific correction of 
nl stutiering—suceessful for 
.-Free—no obligation, 
BENJAMIN N. BOGUE, Dept. 4915 
Circle Tower indianapolis 4, Ind. 


RAISE HAMSTERS 


The new wonder animals from Syria, 
Often called Toy Bears. Delightful pets, 
Everyone wants them. Laboratories need 
thousands. Clean, odorless. Raise any- 
where. A profitable and interesting hobby. 
Imsiness. We furnish breeders and instruce 
cons. Write today for free hook, 
GULF HAMSTERY, 1540 BASIL ST., MOBILE, ALA, 


eEARNBIG money 
AND BE YOUR OWN BOSS 
Sharpening Lawn Mowers 


Build a Business of Your Own With & | 
A UNIVERSAL GRINDER 


To sour om cae ot baneent and 
‘or more, Mf 


By Learning WHAT To Invent— 


boned Inventions Needed Now! 


N your talents into CASH! Invent the simple things 
ple need and want 

Ta Kiddie Kar brought its inventor a cool MILLION dol- 
lars, A 70-year old srandmother made $350,000 on an overall 
Bruck, “Others became independently wealthy by 

up the rubber p ‘the ordinary a 

pin, ete. YOU ‘can cash’ in, toil you ce 
{alcat on the inventions that are really NEEI 


is'er | The EASY Way toGet Started 
"arts for Pree Peter YOOAY! is tops kd SRN Ss 
ROGERS MFG. CO., Dept. P-39, Lindsey, Ohio 4 $250,000 wmething. nob Find ‘out 


invent. "A. valuable book 
dF. Yates, ‘noted. science 


"dreasning 
p, the hair= 
irate your 


ie ideas that are crying 


$135,000 ink idea, 


They are’ listed. under "SA" different 


Automotive, Agricultural, 
clothing, ‘Toys, 


|, This book’ ALSO tele how to think 


inventively; how to PROTECT your 
how_to develop an invention 


EP-BY-STEP, etc $1,000,000 


Would YOU like a slice of the $: 
(000,000 that American inventors et, cac 


New...Self-Contained sane 
SPRAY GUN El Haire i a 


‘Any one of the 2100 ideas in this book 
can bring somebody a fortune. 

can be YOU! Mail letter or postcard and et th 
FREE TRIAL at once! Wiltred Funk, Ine., 
227 East 44th Street, New York 17, N. Y. 


SULLIVAN-BECKER CO., Dpt. 129-C, Kenosha, Wis. 


LEARN 


CHEMISTRY 


AT HOME 


C ‘2, 
high poy fold by studying chemistry ot home, write today. GOTHAM HOBBY CorP. 


UTE OF PRACTICAL CHEMISTRY | | 107 cast 1260 street New York 35, N.Y. 
OSPECT AVENUE, HAGERSTOWN, MD. 
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YOUR KEY TO MORE MONEY 
in electrical 
maintenance | 

and | 
repair work 


AS there ever such an op- 
Portunity to get started in 

electrical maintenance and re- 

air—and at top-notch wages? 

‘Are you ready-—with experience and abilityto cash. in on It? 
Others are gettin just the sort ‘of background needed—auiek! 
Dractical!—1o handle the great variety of electrical maintenance 


Bhd repair work TODAY" from this well-known electrical Hbrary 
fou ean too! 


THE LIBRARY OF ELECTRICAL 
MAINTENANCE AND REPAIR 


Sy 
Gives you the 


1826 pages, 1724 illustrations 
ow-how" to tackle any wiring oF motor Job. 


fion motort. et. ete ‘One book ts full of trouble-shooting charts 

that Show auickiy symptoms, cattses- specie remedies. et 

Toke the first step toward improving YOUR future. 
MAIL this coupon TODAY 

No money dewn—speciol price—easy poyments—FREE trial 


ViGraw-Mili Book Co., Inc, 330 W 42 St, N.Y. 18, MY. | 


| 
| 


LAWN 


MODERN mower SHARPENER 


PROFITS « 
and oe 
SPEED 


FOR LAWN MOWER SHOPS + 
FIXIT SHOPS * LOCKSMITHS + 
HARDWARE STORES * GOLF COURSES + SCHOOLS 


price 


me 


SALES! 


PARKS * PLAYGROUNDS * INSTITUTIONS + 
CEMETERIES * ANO ALERT INDIVIDUALS! 
Sharpens All Reel Type Mowers + Hand, Power or 


10 to 20 Minutes = No Dismantling 
No Extra Attachments Needed 


Gang 


All reel type mowers, from 3-inch edgers to 36-inch power 
mowers, are quickly sharpened to extreme ends of both lelt 


femain in place when sharpening is in 
sharpened in same 
position. No extra 


hments requited. One lever puts 
‘Rtinding position. 100% steel com: 


Skate Shrp 
Send For Free Bulletin No. 
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KE YOUR OWN) 


with 


MaKe 


Griffin reavycut 
LEATHER PROJECTS # 


Over 100 KITS in every kind of 
“Tooling and Caving Lesher a 
ccurately cut, all parts included, 
Only Top Grade Leathers used. 
You do the choosing, You do the 
tooling. carving, stamping, the 
punching and asembling. 


S000 FoR 
g, | commu catawos [EVERYTHING FOR THE 
Fiease wend | “LEATHER WORKER 


Lelrraf Ts 


9 HIDES AND 


Now She Shops 
“Cash And Carry” 


Without Painful Backache 
When disorder of kidney function permits poisonous 
it may cause nagging 
leg ‘pains, loss of pep and 

energy, getting up nights, swelling, puff 

eyes, headaches und dizzinens. Frequent o 

with smarting and, burning sometimes 
Something wrong with your kidneys or bladde' 
Don't wait! Ask your druggist for Doan 

stimulant diuretie, used success 


Pills, a 
uly by millions for over 
50 years. Doan's give happy relief and will help. the 
15 miles of kidney tubes flush out poisonous waste from 
your blood. Get Doan’s Pills. 


CORRESPONDENCE COURSES IM 
LECTRICAL ENGINEERING 
ELECTRICAL ENGINEERING. Gxt food 


ide electrical Modern Very. unders 
RADIO ENGI 


(Chesterfield, Lucky Strike, O10 
Gold, ‘Camel, Philip Morris, 
Tareyton. Raleigh, Kools, ete 
All postage 


Carton of 
10 packs 


sp 


PAID to any point in the U. S.on § 
tar 


MUSKEGON OUTBOARD SPECIALTIES CO, Box428, Muskegon, Mich, 


Ieee WRITTEN | YEAR GUARANTEE 
17 JEWEL iutrsn 


CHRONOGRAPH 


LOWEST 
Bas 


TORS, Dept. 6 


FOR AMATEUR PHOTOGRAPHERS 
$750 RANGE FINDER, 


CENTRAL CAMERA CO. 


230 S. WABASH, CHICAGO 4 © Established 1899 


RUPTURE 


RELIEF...0R YOUR MONEY BACK 


MODERNIZE YOUR OWN KITCHEN 
EASILY—INEXPENSIVELY 
with EASI-BILD* “Build It Yourself” cabinets 


| The Easi-Bild Pattern Method takes the mystery out 
| of making modern, professional looking base and wall 
cabinets. Tells what materials to buy...when and where 
to use each... specifies the right Casco Glue. 

Includes complete assembly illustrations and step- 
by-step directions. FULL SIZE CABINET CON- 
STRUCTION PATTERNS make entire kitchen 
modernization an easy job! 
scone. 3 


Bastia Pattern Co, 


Follow These Directions. 
Solve All Your Gluing Problems: 


For boats, outdoor furniture, sports equipment 
—oints that must withstand outdoor exposure 
—CASCOPHEN (Resorcin Resin Glue). The 
first completely durable glue available to 
home-craftsmen. 


For furniture, toys, heavy-duty home repairs~ 
use CASCAMITE (Urea Resin Glue) where 
you want a light-colored or mold-proof glue 
line. Use CASCO (Casein Glue) for loose-fit- 
ting joints. general heavy-duty jobs. Both easily 
mixed in cold water. 


Casco Pattern Dept. PS-39 
P.O. Box 215, Pleasantville. N. Y. 


1 

1 

Enclosed iS... for material checked below: | 
(Kitchen Wall and Base Cabinet, Pattern | 
No. 201—S1.00, I 

(_ ) 32epage Pattern Book illustrating 94 pat- | 
tern projects—20¢. i 
Name. I 
ie 
City. Zone __ State. J 


THE BORDEN CO. - CHEMICAL DIVISION 


Makers of Casco Gi 
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For Cabinet Finishing 
we PLASTIC WOOD 


wm 
HOME WoRKSHOP/ 


If you'd like a satiny smooth, professional 
finish on your next cabinet job—use 
Plastic Wood! It’s an ideal filler for 
cracks or rough grains, dries tight and 
hard, sands to a swell finish and takes 
paint, lacquer or varnish perfectly. Here's 
an extra hint—knot holes or gouges just 
disappear when this handiest filler is used! 
Handles like putty—hardens into wood! 


. dozens of other uses 
FOR FILLING FOR REPAIRING ... 
© Countersunk 
© Chipped fi 
® Noil and s« 


© You'll want Plastic Wood SOLVENT, 
too. Get both at one time. It is made espe- 
cially to control the consistency of Plastic 
food . . . useful also in removing dried 
Plastic Wood from tools and fingers. 


At all Hardware, 
Paint and 10¢ Stores 


PLASTIC 
wooD 


Tube or Can 


T. M. Reg. U.S, Pat. OF, 
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I'd like 
to see them 
make... 


Everybody hes his own pet ideo 
would ° 


A buffer run by a flexi 
a car's engine. It could 
you could 


ft attached to 
driven off the fan 
ark your car anywhere to 
R. Rollo, Kansas City, 


belt. TI 
polish it by 
Missouri, 


Auxiliary drains on double sinks. When both 
sinks were full of 503 draining dishes, 
you could pour leftover coffee or other waste 
liquids in. the extra drain—Mrs. Jerry V. De 
Camp, Palo Alto, Calif. 


AIR COOLED 
MOTOR 
A-cycle design, 2% 
rugged hp. Aut 


TWIST-GRIP 
CONTROLS 
Motorcycle type, for 
type carburetor gi sofe, easy contro! 
125 miles per gallon under ail operating 

Speeds to 35 mph conditions. 


STREAMLINED 
GAS TANK 
Holds 5 quarts. Mads 

ofheavy gauge st 
baked enamel finish. 


STEEL CA’ 
BELT DRIVE 
Notched V-belts ore 
reinforced with 5 
high-flexstee!cables, 
give exira efficient 

Power transmis: 


RUBBER MOTOR 
MOUNTS 
Special three-point 
suspension, mounted 
in rubber, soaks up 

vibration 


HOT-SPARK ‘ ALL-CHROME 
IGNITION b TRIM 
ion mag- Motor mounts, belt 
neto, coil and con- guard and exhaust 
denser for quick pipe chrome plated 
starting. No battery for extra beauty, 


COMPLETE WITH ALL 
NECESSARY ATTACHMENTS 


mervaee | Mega | ott 
Adjustable, extra to 5/10,000" toler- 


heavy stand supplied once, Drop forged 
with every motor. crankshaft, camshaft, 


‘connecting rod. 


FREE LITERATURE! 
WHIZZER MOTOR COMPANY 
350 South Sanford, 
PONTIAC, MICHIGAN: 


f------- 
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Td like to see them make . 


FAGIER 


reading 
in any position! 


We STANLEY 
VERTICAL READING 
PULL-PUSH RULES 


Electrically heated coffee cups. Contacts in 
cup and saucer would operate it only when the 
cup was on the saucer, They'd have to be de- 
Up, down, inside, outside... in any posi- | signed so that saucer slops wouldn't short them. 
tion this new rule saves time, irritation —Leonti Thompson, Manhattan, N. Y. 

and mistakes. The numbers are always 

straight ahead . . . no head-twisting. 

Easy reading even in poor light. Broken 

blades replaced in a few minutes at small 

cost, Available with white blade or nickel 

plated blade—6 ft. or 8 ft. lengths. Use 

ful more places, more years . . . one of the 

ways Stanley gives you so much more 

tool for the moncy. 


Let this coupon bring you these two books 
One is FREE! The other, the latest 
edition of a famous textbook for the 
home workshop, clothbound, fully illus: 
trated, just $1.00. 


THE TOOL BOX OF THE WORLD 


A self-contained, bottle-gas burner. It would 
be a stand-by unit and even if it had only or 

burner, you still could have hot food when 
power ‘or gas failure knocked out the regular 
n Wilson, Chicago. 


WAROWARE, HAND TOOLS, ELECTRIC TOOL 

Stanley Tools, 229 Elm St. 

New Britain, Conn. 

Please send by return mail: 

© FREE: “The Joy of Accomplishment”. 

OG  188-page book: “How to Work with Tools 
and Wood". $1.00 enclosed. 


(In Canada: Send order to Stanley Tool Co. of 

Canada, Ltd., Roxton Pond, Quebec) 

asnes sifter that would measure the amount of 
ur that passed through it. You could ju 

ACerS: ee ‘ with flour and a gauge on one side would 

City. . State. : ister the amount of flour that had been sifted. 


3ene Zevely, Moro, Ore. 
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Choose Your 


es ~~ 
Sx 


22 From This Great Line-up 


FIRST IN THE FIELD 


Lightnin, 
accurate, well 


“single shots’ 
or Stevens "22 


Firearms Division 


STEVENS .22 Rifles—First in value 


Mm 

ing Rifle. Magazine holds fifteen .22 long rifle: seventeen .22 

Tong or twenty-one .22 short cartridges. Military style stock 

with pistol grip. 

Model 84 — .22 cal. Bolt Action, Clip Magazine Repeating 

Rifle. Detachable clip holds five -#2 long rifle: .22 long or .22 

‘short cartridges. Self-cocking, boli action. Independent safety. 

Model 15 — .22 cal. Bolt Action, Single Shot Rifle. Cham- 

ered for .22 iong ri long or .22 short cartridges. The 

lowest priced lightweight “22"" in the field. 

Model 87 — Semi-Automatic, 22 cal. Rife, Shoots 15 shots 
‘fast as trigger can be pulled. Also, instantly adjustable as 

single shot or bolt action repeater, shooting .22 long rifle: .22 

Jong br .22 short cartridges. 

Stevens Models 865 - 84S - 87S; same as above with No. 150 

‘Micro Peep Sight with Hooded Front Sight illustrated above. 


fast, lij 
lance: 


howeight automatics ... 

repeaters (both clip and 

tubular magazine models). .. sturdy, dependable 
Take your 

rifle for highest quality — 

est value. See these models at your 

write for free catalog. 


|AVAGE ARMS CORPORATION 


attractively fin: 
ished, and properly 
proportioned for 
steady holding. 


SAVAGE MODEL 5 
SAVAGE MODEL 4 


SAVAGE MODEL 3 


No, 150 
Mico PEEP SIGHT 


with 
‘WOODED FRONT SIGHT 
Micrometer leva: 
tion and. windage 
fastment. Preei= 
sion built. Helps 
build top ‘marks: 
manahip. 


STEVENS MODEL 


STEVENS MODEL 15 


STEVENS MODEL 87 


and appearance on 
guns priced with 
the lowest. Now 


k and pick a Sav 
er rteleaood available on the 


—great- 
jealer's— 


ens rifles and shot- 
guns. 


Chicopee Falls, Mass. 


SAV. AGE®@ 


-22 cal. Auto-Loading Rifle — shoots fifteen long 
ist as you can pull the trigger. Also, in= 

bbolt action repeater; shooting .22 iong 

Fifle: .22 long or .22 short cartridges. 

Model 5 —.22 cal. Bolt Action Tubular Magazine Repeat- 

ing Rife. Magazine capacity — fifteen .22 long rifle; seven- 

2 long or twenty-one -22 short cartridges. 

Model 4 —.22 cal. Bolt Action S-shot Clip Magazine Rifle. 

‘Chambered for .22 jong rifle; .22 long or .22 short cartridges. 

Stock and forestock of walnut, 

Model 3 — .22 cal. Single Shot Bolt Action Rife, Shoots .22 

long rifle: .22 long or 22 short cartridges, regular or high 

speed. Positive safety. Walnut stock and forestock. 

Savage Models 6S - 5S - 4S - 38; same with No. 150 Micro 

Peep Sight with Hooded Front Sight illustrated “and de- 
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Facts about the 


EW FORD "FEEL" 


One of the most important things contributing to the New 
Ford “Feel” is the solid roadability and exceptional comfort 
of the “Mid Ship” Ride. Seats are scientifically positioned 
between the wheels to cradle the passengers luxuriously. 


In addition, a completely new suspension 
system is part of the Ford “Feel” of cradled 
smoothness. The “Para-Flex” Rear Springs 
are extra-long semi-elliptic type. Impregnated 
inserts between tips of spring leaves, together Q\ 


with concentrated pressure-type rubber bush- 
ings at shackles and brackets, eliminate need 
for lubrication. 


At the front are "Hydra-Coil” Springs in a 

swinging link independent suspension sys- 
10) tem. Double-acting hydraulic aircraft-type 

shock absorbers are mounted inside the coil 
springs. They can be easily removed and re- 
placed without even jacking up the car. You'll 
feel the difference in the ride. 


Add the new low center of gravity and the 
59% more rigid body-chassis combination 
and you have, as a result, Ford's famed “Mid 
Ship” Ride... an outstanding part of the 
new Ford “Feel” everyone is talking about. 


in your future 
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\ 6027 
Ot us. BOUT roecAD 


Oto wasTisH BOLT MHREAD 


UTS and bolts you know as little things 

that put big things together. Actually, 

our whole industrial civilization hangs by 
a thread—a screw thread, 

Ever since the Civil War there has been 

growing and costly confusion because of the 


diffe in two systems of screw-thread 
design. The Whitworth thread, Britain's 
indard since 1845, has a 55-degree an- 


gle; the Sellers thread, America’s standard 
since 1864, uses a 60-degree angle. 
The differences in shape of thread, pitch 
(number of threads to inch), and tolerances 
have, in effect, hung a mechanical curtain 
between these greatest industrial nations 
Two nuts might look alike. But one you 
could spin on a bolt with your fingers, The 
other you might strong-arm with a wrench, 
making a weak joint or ruining the threads 
For the nuts, even though the same “size,” 
were as different as Detroit and London— 
and have skinned knuckles in both places. 
The situation became dangerous in World 
War II. The differences in the two systems 
forced the manufacture, shipment, stockpil- 
ing, and supply to the armed forces of tio 
complete sets of much equipment otherwise 
practically identical. This “meant that a 
British machine gun, made in Connecticut, 


‘OPTIONAL FORMS) 


EW US, ANO BEITISH BOLT NAR 


Bolts & People 


might be out of action although repair part 
threaded differently, might be available in 
a nearby American unit. 

Now comes news that the long and costly 
battle of the threads is to end. Beginning, 
understandably, with military equipment, a 
new “international” design will match up 
the nuts and bolts of Britain, Canada, and 
the United States. 

To mechanics and engineers, the “Unified 
Screw Thread Standard” means that threaded 
machine parts of these nations will be inter- 
changeable. To the rest of the world, it 
means that the new thread literally bolts’ to- 
gether the biggest collective production ca 
pacity in the world, To diplomats, the 
“Unified Screw Thread Standard” becomes 
a tangible example of compromise and agree 
ment between nations that they might well 
follow. 

They might begin with a “Unified Stand- 
ard of Meanings.” There are too many 
words, like “freedom,” with differing threads 
of thought. Words are only the nuts and 
bolts of ideas. But the world needs unified 
standards to make the interchangeable parts 
of peace. 


Kraay Githreses 
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means Pipe Appeal 


Pipe Appeal is that extra attraction of the man who 
smokes a pipe. And when that pipe is packed with 
Prince Albert — you have really smooth smoking! 


means Prince Albert 


© Get Prince Albert today—and see for yourself why 
it’s known as the National Joy Smoke. P. A. is really rich 
tasting—mild, and tongue-easy. That choice crimp cut 
tobacco is specially treated to insure against tongue bite. 
Get Prince Albert for real smoking joy and comfort! 


f* BJ. Reynolds Tobacco Company, Winston-Salem, North Carolina f 
hod f 


"pA. ROWS UP 50 moor MAKES 


( Wy. A GRANO-TASTING cieanerte!” a CCD | 
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mcuseron, Monthly 


side Look at Jet Power . e ¢ je; 
what gives the big Martin XB-48 multijet bomber a speed close to 500 m.p.h. 
Above, cowlings are raised for inspection on two of the plane’s General 
Electric, Allison-made J-35 gas-turbine engines, Each produces 4,000 pounds 
of thrust, Six of these power plants—three in each wing—develop a maximum 
power greater than that used by two huge tric railroad locomotives each 
pulling a string of 125 freight cars. The largest multijet bomber of conventional 
design ever built for the Air Force, the XB-48 has a tactical radius of over 
800 miles. It carries a crew of three and has a bomb capacity of more than 10 tons. 
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Sun Furnace 


Cover drawing 
by Ray Pioch 


voce (YOU Attic 


Two houses near chilly Boston may hold the key to 
economies in home heating and world’s fuel supply. 


VERY day, the equivalent of almost two 
tons of coal per acre falls on the United 
Stutes. It arrives as visible and inv 
light-20,000,000 kilocalories of solar en- 
ergy. Most of it is wasted, 

We have reached a point where we need 
so much energy that we can see the eventual 
end of our supply of coal and oil. One third 
of all our energy goes just to keep us warm, 
That's why the two houses on the opposite 
page may well be two of the most important 


Graph shows margin between average monthly 
heat demands of Boston house requiring 100 
million B.T.U. a year and solar energy trapped 
by. vertical’ 800-sq.-ft. collector, facing south, 


People have been living in these houses 
this winter without conventional furnaces— 
in the chilly neighborhood of Boston. ‘They 
are trying to find out if the sun itself can 
keep them warm, Do the houses work? We 
don’t know yet for sure. But scientists are 
ban on it—and success would stretch our 
fuel supplies for centuries. 

To have a sun-heated house, you must 
solve three problems. First, find a way to 
trap the sun’s heat—or a sizable amount. 
Second—far more difficult—find a way to 


M. I. T. heat collector has two sheets of glass 
in front of black metal plate. It holds 37 per- 
cent of sun’s heat for house. Loss outw is 
included in house heat load in graph at left. 
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M, I. T. house uses water to gather heat from 
collector and store it in tank. Electric heater 


switches on when the house cools below 65° F. 
Pump circulates water through radiant panels. 


store peak heat for use at night and in bad 
weather, Third, do these things with ap- 
paratus not too complicated, too bulky, or 
too expensive. The designers of these two 
houses think they have all three answers, 

Although entirely separate projects, both 
houses stem from the pioneering Solar En- 
ergy Research Project at the Massachusetts 
Institute of Technology. Here for the past 
12 years an endowment by Dr. Godfrey L. 
Cabot has enabled scientists to explore ways 
in which man can better use solar ene 
One of the new houses was built by the pr 
ect itself as its latest experiment. The other 
was privately financed, by Miss Amelia Pea- 
body of Boston, for the sun heating system 
developed by Dr, Maria Telkes of the M.LT. 
faculty, long with the Solar Project, 

In both houses, the trap that catches solar 
energy is the collector devised by H. C. Hot- 
tel and B. B. Woertz of M.LT. This makes 
use of a fact familiar to every greenhouse 
owner: you can catch sunlight under glass. 
The very short energy waves from the sun 
go through glass comparatively easily and 
heat what they hit. The long heat waves 
from the hot object, however, do not pene- 
trate glass easily and are trapped behind it. 

In the Hottel collector, two 7/32-inch 
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Panels of M. L, at a 

ingle to get en amount of mid-winter 
Doul «’s are mounted in rubber, 

Collector is designed to simplify manufacture. 


glass plates, with a K-inch air space between 
them, cover a sheet of black-painted metal. 
About 37 percent of the energy that strikes 
the outer surface is trapped by the sheet. 
If left in the metal plate, much of this 
energy will be lost outward during the 
night. This is why the widely known “solar” 
house with its big south windows must de- 
pend on a furnace for its main heat source; 
it heats up well on sunny days, but rapidly 
cools as it loses heat outward after dark, 
A true sun-heated house must store the heat 
—not only for a night, but for days at a time 
during bad weather. What is needed is the 
equivalent of a storage battery; something 
that will soak up the heat on bright, sunny 


Bricks, scrap iron, and marble hold heat 
reasonably well. Some of them can be used 
in the walls. But the limited amount that 
can be built into a house will not hold 
enough heat. More hopeful is water. A 
cubie foot of water will hold 62.5 B.T.U. 
for every degree Fahrenheit its temperature 
is raised. Water weighs a lot less than iron 
or rock, and can be piped to carry the heat 
where needed. That’s why water has been 
widely used in heat storage equipment. 

Glauber’s salt, a chemical used in photog- 


separate pump for collector system, by 
20-allon_ tank one of I Jons of 
water heated by collector. Re water, lk a 

top left is still incomplete in 
r 


F weight 
of tank a fo prevent loss 
a nsulated from_r¢ 
is at hidden 3 
pump is run by 1/16-hp. 


t of li 


iew of lower edge of panel shows connection Radiant coils in ceilin 
with bottom pipe that feeds tank water to pipes water tank in attic above, Radiant system has 


running up collector. ‘The back of the panel, . its own elreulating pump, Other ot-woter types 
here exposed, is insulate’! in finished house. of heating could probably he used if preferred. 


are connected to hot- 
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TELKE: i 


HOUSE 


Hor-air pucT 


; 
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Telkes house collects heat at roof but stores 
it below, Storage bins of Glauber's salt are 
heated by air, They can be at back of room, 
as in diagram, or in partition closets. 


raphy and dyeing, will store even more heat. 
It melts at 90° F. and in so doing absorbs 
9,500 B.T.U. per cubic foot. When it re- 
crystallizes, it gives this he out again. 
Counting in the B.T.U, it can absorb before 
and after melting, the salt can soak up about 
seven times more heat than water. It tends 
to remain near 90°, a useful level for house 
heating, is comparatively cheap, and can 
be easily stored in metal cans, 

Because of these advantages, Dr. Telkes 
uses Glauber’s salt in her sun heating sys- 
tem. This has been built into a two-bed- 
room country house in Dover, Mass., outside 
of Boston, where its stark modern lines stand 
out in the New England countryside. 

The collector, faced with inexpensive fig- 
ured glass, forms a blind second story on 
the front of the house, which faces due 
south, The vertical collector is less efficient 
than one set at an angle, but it’s less likely 
to catch snow and sleet.’ Besides, the over- 
hanging roof keeps sunshine off the collec- 
tor in the warm months, 

An insulated wall three inches behind 
the collector plates of black-painted sheet 
steel makes an air space. The air is blown 
through this space, absorbs heat from the 
plate, then passes to salt-filled heat-storage 
bins below. Here the air circulates around 
the cans of salt, surrenders its heat to them, 
and returns to the collector for reheating. 
This circulation is continuous so long as 
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: i for and 
bins below. In finished house, ducts are hidden 
by insulation, since attic is not heated. 


enough solar energy is being received to 
keep the collector hotter than the cans, A 
fan register in each room warms the house, 

Because of the high heat-storage capacity 
of the salt, the Telkes house has no other 
heating system. Dr, Telkes estimates that 
the cans hold enough heat for at least ten 
consecutive days of bad weather. Records 
show that even in Boston six consecutive 
days of below-average sunshine occur, on an 
average, only once in every 14 years, 

The vital point—and one on which it 
too early to have a definite report—is wheth 
the Glauber’s salt will absorb heat with its 
theoretical efficiency, According to some 
reports, the salt tends to stratify and lose 
much of its ability to absorb heat, Dr, Telkes 
is confident, however, that proper installa- 
tion and use of the salt will overcome this 
problem. She has been living in the house 
herself since Christmas. 

The M.LT. house uses water as its stor- 
age agent. Since water is only a moderately 
efficient means of collecting calories, a lot 
of it is needed. Enough to carry a house 
through the worst of the winter would re- 
quire an enormous, expensive tank; so this 
house doesn’t depend entirely on the sun, 

To obtain as much solar energy as pos- 
sible in mid-winter, the collector-roof is set 
at an angle. The copper collector plate is 
ribbed every six inches by a vertical pipe, 
soldered to the back. Water pumped through 
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inside of bin shows stacked cans of 
salt that actually store the heat. 
Closetlike bing are closed off from rest of house 
and need to be opened only for adjustments, 


these pipes carries away the heat from the 
plate to a tank, the water circulating con- 
tinually as long as the collector is at least 5° 
hotter than the tank water. When dark- 
ness or heavy clouds cause the collector to 
cool, the usual flow from tank to pump to 
collector is shut off, while another circuit 
from collector to pump to tank opens auto- 
matically. Thus the nonreversible pump can 
drain the collector, leaving empty pipes that 
will not freeze or pull heat from the tank. 

A second electric pump circulates the 
heated tank water through the radiant heat- 
ing coils in the ceilings of the room below 


BEDROOM 


\ F 


Plan of house using Telkes system, designed 
by Boston architect Eleanor Raymond. shows 
how heat bins are sandwiched between rooms 
or placed at back. Long hall with minimum of 


HEAT Bins 


windows on north side helps mit 


it's 
heavily insulated against 


COusCTOR LATE 


MEATED AIR 
FORCES fT COWNWARD 


earfen 
Fontes Aik OUT 


An PACE FOR 
\ COMPLETE 
Seqptations 


McisTER 
SLOWS HEAT 
INTO ROOM 


ORILE FOR RETURN, 
OF COOLED AiR 
FROM ROOM, 


STACKED CANS 
(OF GLAUBER'S SALT 


TOWARD END OF | 


Drawing shows close-up of one of three two- 
story collector-storage units in. Telkes house. 
Wall fans and grilles blow hot 
of rooms, let cooled air return fr 


= 
3 coupe cter 
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GARAGE 


mize heat loss 
Fireplace is only conventional heating unit: and 
for pleasure, not utility. Whole house fs 

few Enghind winter. 


» 
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First M. I. T. 

was 31 by 18 feet. Tt held lab, 
Collector plates were similar to th 
but water was piped to cellar 


If a long spell of bad weather should drop 
the house temperature to 65° F., an electric 
heating unit in the tank switches on auto- 
matically. However, Edmund L, Czapek, 
M.LT, research associate in 
project, predicts that the auxiliary unit will 
be needed only 5 to 10 percent of the time. 

Assuming that both or either house works, 
how much does all this mean to the average 
householder? It depends on how easily cost- 
ly apparatus could be redesigned for mass 
production, The Telkes heating unit is esti- 
mated to have cost about $3,000. No exact 
cost figures are available on the M.LT. sys- 
tem. Both houses are expensively’ insulated. 
It is estimated that Boston, with some 105 
clear days a year, is farthest north for prac- 
ticable sun heating. Beyond that, the collec- 
tor gets too big for the house. 

Other methods of using solar energy— 
photosynthesis, thermocauples, photoelec- 
tronic cells—are being studied at M.LT. and 


> 
M. I. T. house had glass south wall as 


collector instead of roof. This view shows 
insulated curtains down to prevent loss of heat 
outward at night and during bad weather. 
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Cross section of first M. I, T. house shows how 
17,400-gallon tank filled huge cellar. It held 
water warm all winter, but cost made system 
uneconomical. Air warmed by tank heated house. 


all over the world. But right now, house 
heating is the most hopeful. Eugene Ayres 
of Gulf Research and Development esti- 
mates that if we could harness the sun to 
do just one-half the space heating we need, 
world consumption of diminishing fuels 
would be cut by 4.5 trillion horespower 
hours per annum. He thinks this is quite 
likely to happen during the next 100 years, 

A house cannot compete in drama with 
the towering cloud of death that rose over 
Hiroshima. Yet the sun furnace may be the 
more important portent of the two, 

The energy released by the atomic bomb 
is matched every day by the sunlight that 
falls on 1% square miles of land. The world’s 
supply of uranium and thorium—the only 
two elements at present potential sources 
of atomic energy—are definitely limited and 
nonrenewable. In contrast, the energy 
locked into sunlight is far greater. And it 
renews itself at dawn each morning, END 


Inside view of second M. I. T. house shows how 
cans of salts were stacked behind glass south 
wall to store heat. Research associate E. L. 
Czapek is shown studying recording instruments. 
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Tiny Turbine Twists Jet Starter 


T takes a powerful twist to start a jet’s 

engine. The air compressor must be spun 
until it builds up a high-pressure fuel mix. 
ture that is ignited by an electric spark—and 
the jet blast r 

Built-in electrical starters will do the trick 
in an emergency, but they put a punishing 
load on the batteries: if the engine doesn’t 
catch the first time, you're stuck. Usually 
starting on the ground is done by wheeling 
up storage batteries or other heavy auxiliary 
power units 

Now the Navy thinks it has the answer in 
a new 88-pound self-starter developed by 
the AiResearch Manufacturing Co. Actually 
it's a pint-sized gas turbine that is kicked 
over, at the touch of a button, by its own 
-hp. ¢ starter. Spinning at 40,000 
rp.m., t supplies compressed air to 
a pneumatic starter attached directly to the 
main jet engine. 

The entire starting system weighs only 
104 pounds, as compared with 220 for an 
electrical starter plus batteries. 


s. 


Although engineering problems will not 
permit its installation in current models, the 
Navy plans to build the new starter into two 
future jet planes. END 
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ie starter unit is shown 
ht above in demonstration installation. Pip- 
shows how bled off to 
Tun pneumatic starter on main engine. 


Miniature turbi 


compressed 
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New Ideas from 
the Inventors 


ontrols Car Speed. 
ighted pendulum does the work of your 
lerator foot in the invention of P. J 
Burchett, of ndale, Calif onnected to 
the accelerator control rod, it swings back- 


ward on an upgrade to increase power and 
forward on a downgrade to decrease it 
Braking also throws it forward, reduc 
ed. A hand throttle sets the spee 
rator can be used independently. 


ig 
he 


Shoe Has Hinged Heel. You 
ouldn't have to struggle with shochorns or 
laces to get these novel shoes on. The back 
part, hinged at the heel, swings open to let 
the foot slide in easily. Snapped closed, it 
provides a snug fit without any fasteners. 
A spring clamp locks the heel in place. The 
inventor is J. R. Napton, of Marshall, Mo. 
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Coins Fatten Piggy Bank. © 
dren might get more fun out of saving thei 
pennies with this expanding piggy bank. As 
the coins pile up inside, they gradually push 
apart the two sides of a split, spherical con- 
tainer. These force the elastic sides of the 
pig to bulge outward. The bank was in- 
vented by J. W. Kimball, of Athens, O. 


Bucket Dumps Itself. No motors 
or winches are required to operate this 
bucket, Pivoted near the bottom, it is top. 
heavy: when filled. When a release cord is 
pulled, it automatically tips over, dumping 


its contents. When empty, howevi 
weighted bottom retums it to an up 
position, ready for the next load, Invented 
by G. H. Johnson, of Rockford, Ill, it ean be 
lowered into floor pits for easy fill 


ders Make Seaffold. These 
Z-shaped brackets are designed to convert 
two ordinary ladders into a safe and simple 
scaffold. Invented by T. E. Graham, of 
Oklahoma City, they hook onto three rungs 
ch ladder and support a plank across 
Their Z shape distributes the pressure 
three rungs and prevents slipping. 


Waste Can Smothers Fires. A fire 
wouldn’t last long in the waste basket pat- 
ented by D. A. Florence, of Philadelphia. 
When one starts, a lid, normally held open 
by a chain, falls shut,’ closing the can and 
smothering the fire. A fusible link in the 
lid’s chain melts when heated, breaking the 
chain and letting the lid fall 
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Rocket Launches Target P' 


Tue Air Force’s newest flying target, the 
0Q-19A, takes off from a rocket ramp at 80 
mp.h. The 300-pound plane, designed to 
simulate fighter tactics, has a speed of 220 
m.p.h, and can be remotely controlled from 
either ground or air. It will be used for 
both antiaircraft and aerial gunnery prac- 
tice. The craft is landed by means of a 32- 
foot cargo-type parachute that is released 
by the controller. In case of damage to the 
plane by direct hits, the ‘chute opens auto- 
matically. The target plane is 10% feet long, 
stands 2% feet high, and has a wing span of 
12 feet. It can climb 2,400 feet a minute to 
a service ceiling of 20,000 feet. 


Twin Jets Power “Flying Lab” 

Sweptpack wings distinguish the Air 
Force's latest research plane, the tiny North- 
rop X-4 shown above. It was not built for 
speeds in excess of sound, like the X-1 (PS, 
Aug. '48, p. 96), but is intended for exploring 
flight characteristics at high subsonic speeds. 
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Since it is powered by gas turbines, the X-4 
is capable of considerably longer flights than 
the rocket-powered X-1. One of the smallest 
man-carrying planes ever built, it is 20 ft. 
long and has a wing span of about 25 ft. The 
experimental plane has a tricycle landing 
gear and an ejection seat for the pilot. 


in, wide, tips scale at 6 


ns before shipment 
from Passaic, N. J 


Five sections like 
cr. 


oal starts its long ride 

hopper pours Y continously moving belt 
at one of two underground loading points. This 
one is 700 feet vertically below the surface. 


Overland ‘yer spans rugged Pei 
countryside on trestlework (shown while still 
under construction). It carries coal from mine 
head, in distance, t6 railroad loading point 


Side view shows rubber-cove 

that cushion conveyer against shock 
points. Belt is described as 250 to 400 percent 
stronger than others of similar construction, 


Coal Rides Mile-Long Belt 


CONVEYER belt more than a mile long 

is now rolling 300 tons of hard coal an 

hour out of a Pennsylvania mine that had 

been shut down since 1931 because of the 

high cost of hauling its output to the sur- 
face in mine cars. 

At the mine h dumps 
its load onto another ries the 
coal 1,300 feet overland to a railroad load- 
ing point. Together, the two belts cut the 


cost of producing a 


ton of coal by about 50 cents, 


The underground belt, driven by a 400- 
horsepower engine, is said to be the longest 
inclined coal conveyer in the world. From 
the deepest of two loading points, at the 
center of a spider web of mile-long mine 
tunnels, it travels 2,640 feet to the surface 
up a 15-degree slope 

Both belts are made of rubber impreg- 
nated with fabric woven of high-strength 
cotton and nylon fibers. They were pro- 
duced and installed by the U. S. Rubber 
Co, for the Moffat Coal Co., which operates 
the Storrs Colliery near Scranton, Pa. 
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Magnet Analyzes X Rays. The 
eight-ton apparatus in the foreground above 
measures the distribution of energy in a 
beam of X rays from GE's 100,000,000-volt 
betatron, Electrically charged particles are 
produced from the rays and shot through a 


Photoprinter Aids Mappers. 


magnetic field. Their curvature in this field 
shows how much energy they have. Where 
each one hits is noted by a battery of 100 
Geiger counters, whose reports are tabu- 
lated by a 300-tube electronic calculator. 
This saves physicists a lot of time. 


This new projector and hinged easel extends 
the coverage of reconnaisance planes. Aerial 
photographers can now shoot undistorted 
pictures from angles other than straight 
down: high-angle shots are pulled back into 
shape simply by printing them at the same 
angle. The equipment, used by Army map 
makers at Ft. Belvoir, Va., is light enough 
to cart around in a truck. 
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p 
greatly enlarged model of the back of his 
full-color television screen. Each side of the 
three-sided pyramids is coated to glow with 
one of the primary colors. For each color a 
separate electron gun, built into the three- 
pronged tube at right, is aimed to sweep 
only one side of the pyramids, The resulting 
spots of color blend into a single image. 


Atom Buster Is Born. This 85-ton 
synchrotron, shown nearing completion, is 
part of a new $2,000,000 Laboratory of 
Nuclear Studies at Cornell University, Ithaca, 
N.Y. Generators, switchboard, and con- 
densers are in separate rooms. In operation, 


ry] 
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Stethoscope Tests Met 
re generator shaft, too thick to X-ray, 
is getting a physical checkup with a Westing- 
house ultrasonic “stethoscope.” High-fre- 
quency sound waves, projected through 
solid steel up to 30 feet thick, bounce back 
from the other side—or when they hit an 
internal flaw. Precise timing of the echo, 
recorded as a bright line on the viewing 
screen at right, locates any defect. 


the synchrotron will hum like a big trans- 
former as its ring of magnets pulls electrons 
around a glass-tube race track, called the 
donut, at an energy of 300,000,000 electron 
volts, New theories about electricity may 
result from experiments with the apparatus, 
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Feather Twists Steel Shaft. The 
electrical-contact fingertips of this twist de- 
tector are so sensitive they can measure the 
movement caused by plicing a feather 
(arrow) on a crossarm bolted to a 1-in, st 
shaft. (Answer: the shaft, inside the eyli 
der extending to the right, twists less than 
1/1,000,000 in.) Westinghouse uses the 


device in designing instruments to measure 
the power delivered by ri very. 
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Made from Gasoline 


{ 


Blower Breathes for Tunnel 


Tis giant, 15-foot-high Westinghouse 
fan will blow 281,000 cu. ft. of fresh air a 
minute into New York's Brooklyn-Battery 
Tunnel. It is one of 53 fans that will feed the 
tunnel 25,000 tons of air an hour. 
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ic alcohol for use in the manu- 


of 3,000 Ib. per sq. in. in this Esso plant at 
Baton Rouge. Gasoline, hydrogen, and car- 
bon monoxide react in the presence of a 
catalyst to form the iso-octy 


World’s Biggest Blowpipe 

Tus big blowpipe, largest in the world, 
can cut through 6-foot-thick chunks of steel 
that formerly had to be blasted apart, Made 
by Linde Air Products, the mixer-type pipe 
burns acetylene under medium pressure. 


1 get this spot Yes, Mr. Loosbrock—if you I what you 


What the Cleaner 
Does to Your Suit 


By John F. Loosbr. 


MEMBER that suit that came back 
from the dry cleaner with the spot that 
wasn't there when you sent it? Made you 
1, didn’t it? And the c 
it with us a week or so, and we'll eit 
it out or find out why it won't come out 
Chances are your spotted suit th 
» one of the thousand-odd problem 
garments that every month roll into the 
” of the N: 


Washington, D.C. More 


ver Spring, Md 
of soft cloth with la 
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spille 


1 Dyeing 


aches identifica- 


“D 


e safety pins 


than 7,000 institute members, in the U.S. 
and 27 foreign countries, use its free analy- 
sis service to untangle their knottier clean- 
ing problems. And its word is usually taken 
as gospel by small-claims courts and Better 
Business Bureaus throughout the nation. 

If the Institute experts looked over your 
stained suit, they put it under an ultraviolet 
light. The spot then may have showed up 
as a light-yellow stain. That would have 
meant it was tannin, arch villain of the dry- 
cleaning business. 

It also would have meant that the stain 
probably was there to stay, since the suit 
had already been pressed. Heat will set a 
tannin stain until nothing can get it out 
except a pair of scissors, And it’s probably 
the most common of all stains—caused by 
soft drinks, beer, ale, highballs; tea, or 
coffee. If only you had told your cleaner 
what you spilled on the suit, he could have 
removed the stain before pressing. 

Besides its analysis service for members, 
the Institute runs a model commercial clean- 
ing shop to set standards for billion- 
dollar-a-year industry. The pictures on these 
pages show how its experts gave one of my 
suits the works as a demonstration for 
Porutan ScreNcE readers. 


Detectives Identify Holes 


‘A common customer complaint, says the 
Institute’s analysis department, is the dis- 
covery of a hole that shows up for the first 
time after cleaning. Perhaps the customer 
had brushed up against some battery acid. 
The spot wasn’t noticed, the suit went to 
the cleaner’s, the heat of finishing evap- 
orated the water out of the weak acid solu- 
tion. Result: a hole where none was before, 
an irate customer, and a red-faced cleaner. 

The Institute puts a hole like that under 
the ultraviolet lamp. If it’s an ordinary tear, 
it looks about the same as in daylight. But 
if it's chemical damage, a light ring appears 
around the hole, showing further damage 
not visible to the naked eye. And if the 
cleaner wasn’t told about the damage when 
he received the suit, he’s usually absolved. 

Or a suit may fade and the cleaner be 
blamed. The Institute experts examine the 
underside of the lapels and the inside of 
the cuffs. If the color in those places is 
clear and fresh, they conclude that the 
sun caused the fading. If it were the cleaner, 
the suit would have faded all over. 

‘They may also snip a swatch of material 
from an inside seam and put it in the fadom- 
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Revolving brushes whisk lint from trouser cuffs 
before a suit is cleaned. Pockets are turned 
inside out. A “pre-spotter” removes any stains 
that might be set by the cleaning process, 


suit is put into this tum- 


To complete d dryi 
bler, revolves, @ current of warm air 
solvent. Speed and heat 
ifferent types of garments. 


carries ieee 
can be varied for 


center) we fi vent is continuously circu 
r. Tt use ated, ons an hour, to strain out 

read of water a hetic garments go’ into spin-dri 
instead of soap, At left is filter solvent is whirled ou 


Stains not removed by solvent are taken out by 
“spotter,” the artist of dry cleaning. He uses 
ts, > 


ther type of washer both cleans and dries. 
synthetic solvent that is noninflamm: 
s off toxic fumes. These 
inside sealed machine, condensed, 


steam jet and a battery of stain-removing agi 
trick is to avoid leaving a ring. 
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Coat is finished on form inflated with steam, 
then hot air, to restore shape. Lapels must roll 
perfectly, shoulders round neatly. Sleeves and 
apels are then touched up by pressing. 


eter, which simulates sunlight with a 
powerful carbon are. If the sample fades, 
that clinches it. Claim dismissed. 

But if the cleaner has been at fault, the 
Institute will say so. It plays no favorites. 
In fact, it likes to track down faulty clean- 
ing practices. Doing so helps to raise the 
standards of the industry as a whole. 

Another common gripe is the fading or 
changing color of acetate rayons containing 
blue dyes. Ever send a rayon sport shirt to 
the cleaner and have it come back a sickly 
pinkish purple? That wasn’t the cleaner’s 
fault. It probably was caused by atmos- 
pheric gases in your home—from a stove, 
furnace, or water heater. The heat of press- 
ing merely hastened the process. The Insti- 
tute can prove it in a minute by putting an 
unfaded swatch in a miniature gas chamber. 

The increase in synthetic fabrics during 
and since the war has been a big headache 
for cleaners. Says the Institute’s managing 
director, J. M. Matson: “Before the war, 
claims against dry cleaning plants ran 
about one-half of 1 percent of total sales. 
Now they're running about 1% percent. 
People used to know pretty well what they 
were buying. Now they can’t be sure. It’s 
our job to find the answers before the 
cleaner gets hurt.” 
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Trousers are finished on steam presser. Screened 
head (upper plate) prevents shine. Other heads 
adapt it to smooth or rough fabric. Heat, pres- 
sure controls prevent shrinking, scorching. 


That's one of the reasons the Institute's 
research and analysis departments are mov- 
ing into a new million-dollar building. 

As an example of the Institute’s work, re- 
search director George P. Fulton points with 
pride to his campaign against buttons and 
ornaments of polystyrene plastic. A clear 
plastic, cheaper than glass, it has a dis- 
concerting habit of ditippearing completely 
in cleaning solvent. The Institute worked 
closely with manufacturers—and now the 
polystyrene button has pretty well dis- 
appeared from the market too. 

Top item of current research is the evolu- 
tion of a standard soil swatch of cloth for 
tests, Then the Institute can set more defi- 
nite standards for soaps and solvents. 

Its experts are also looking into why wool 
shrinks. They like the idea of chemically 
preshrunk wools. And they don’t think these 
will drive the dry cleaner out of business. 
Even though wools may eventually be 
washed like cottons, they'll still need careful 
finishing. END 


Manpower Surpasses Horsepower 

Aw ATHLETE may achieve an output of energy 
as high as 10 to 13 horsepower in a 100-yard 
sprint, a British physiologist reports. 


Franee Starts 
An Atomie Pile 


Tue concrete room at right 
contains the first atomic pile 
known to be operating out- 
side the U.S., Britain, and 
Canada. Run by the French 
Government at Fort de Chatil- 
lon, near Paris, it recently be- 
gan producing neutrons by 
chain reaction of uranium, 
Unlike most U.S. piles, it 
uses heavy water instead of 
graphite as its second essen- 
tial element. Intended only 
for research, the small French 
pile generates little power 
and no significant amount of 
materials for bombs. 


New Bulb Glows All Over 


Tue man who invented the frosted light 
bulb, back in 1925, has now developed one 
that ‘scatters its rays even better. He is 
Marvin Pipkin, of GE, shown pointing to the 
improved lamp as it glows—right down to 
its base—alongside its predecessor and a 
clear-glass bulb at*left. The inside of the 
new lamp is coated with a white silica sub- 
stance that diffuses light almost perfectly 
without cutting down its brightness. 


Fruit Passes Flight Test 


Wut fruits and veg 
shipped in high-flying plane: 
the Dept. of Agriculture “flew” 34 
cluding this tomato, flanked by 1 
eters—in Lockheed’s altitude chamber. All 
stood low pressures equivalent to 30,000 ft. 


Lei 


Pellets Save Seeds, Aid Growth 


Tixy garden seeds often are wasted by 
being sown too thick. Now Henry A, Dreer, 
of Philadelphia, puts them in pellets that 
not only add bulk and weight but include 
fertilizer, vitamins, hormones, insecticide. 
Above: coated and plain sugar-beet seeds. 


les burst it 
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New York can ring tele- 
phones in 70 cities—from Lowell, Mass., to Chi- 
cago—just by pressing the keys near her right 
hand, Ten keys correspond to finger holes in or- 


dinary dial, three control the complex switchi 

mecha Card index at left tells operator how 
to route calls and gives codes that must be 
punched to reach certain areas of country, 


This Maze Saves I Minute 


New toll- 
for long-d 


it cuts time 
ns in half. 


‘OU can call any place in the country in 
about two minutes now, But soon it 
will take only one minute. 

The Bell System's new toll-dialing equip- 
ment, which enables an operator to connect 
your phone directly to telephones hundreds 
of miles away, is expected to cut the time 
needed for long-distance calls in half. The 
saving comes from eliminating the work of 
‘a second operator at the other end. 

Already serving 300 cities, the new equip- 
ment is rapidly being installed all over the 
country, It will be years, however, before 
it covers all the United States and Canada, 

It takes a mass of fantastically complex 
apparatus to save you that minute. The 
recently completed installation in New York 


i eq 
tance Co 


pm 
nec 
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alone cost $13,000,000 and occupies space 
on six floors of a big building. A crew of 
400 technicians spent a year setting it up. 

To talk to your aunt ago from 
your home in New York, you now simply 
give the number to the New York operator. 
She punches the number (plus in some cases 
a geographical code) on ten buttons. And 
your aunt's phone rings. 

Toll-dialing is only part of still more 
complicated—but easier to use—systems to 
come. Ultimately, Bell plans direct con- 
nection between any two telephones any- 
where in the country. That requires another 
huge mass of equipment to keep tabs on 
your calls so that the company knows how 
much to bill you (PS, Feb. ‘49, p. 135). 

Phone-to-phone dialing will then not only 
save time but lengthen the odds against 
your getting a wrong number. 


This huge Diesel truck-trailer combination is 
typical of motor-express trains that haul 68 per- 


cent of all freight in western states. Drivers halt 
only for fuel, servicing, and meals. 


Highballing the 
Highway Freighters 


Photographed at truck stations of Standard 
Oil Company of California by Jon Brenneis 


AS a specialized machine, today’s great 
highway motor freighter has become as 
complicated as a railroad locomotive. 

Big rigs, with two gear shifts, have as 
many as 32 speeds. Shifting these behe- 
moths, while steering with one arm through 
the wheel and both hands on the gear 
levers, is no job for a boy. 

Gears, not motor acceleration, regulate 
speed. On downhill grades a close watch 
must be kept on the tachometer if the power- 
ful engine is not to tear itself to pieces. 

Big trucks travel at 40 to 50 m.p.h. on 
the straight, level stretches. Some of the 
newer Diesels, however, can hit 90. Engines 
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of up to 300 horsepower permit a good 
driver to stay in higher gears on grades and 
maintain a faster schedule. 

Drivers are as conscious of the wind as 
an airplane pilot. A headwind that would 
go almost unnoticed by a motorist can force 
the driver of a big van to go down two 
notches in his gears to maintain headway. 

In 11 western states, 15,000 communities 
depend entirely on motor express. But the 
truck-trailer combinations are now a part of 
the American scene in every state, Indeed, 
some trucks have become wheeled versions 
of the tramp steamer, swapping loads as 
they roam the country. Recently one furni- 
ture-van driver was nine months out from 
his home port, had visited 16 states—and 
was still going strong! 


Two drivers highball highwa 

and night. On single trip, it n 

rain, mountain snowdrifts, desert sandstorm. 

Runs of 1,000 miles in 36 hours ar unusual. 

While one ight hours, other sleeps 

on. box spi tress. in 

behind cab. Some veterans sa 

better on the road than at hom 

truckers keep their narrow quarters neat 
heckups by inspectors of Inter: 

Commerce Commission encourage this traditio 


through 


Outsize gas stations, with extra-wide lanes, 
ind service the highway trains. This one at 

Redding, Calif., takes care of four at once. 

Fuel and air hoses unreel to let station attend- 

ants move around longest truck-t 

tions. It’s nothing for a Diesel to take on 28 


Pet peeve of long-haul trucker is_mechanical 
“squealer” (right), staring at him from top of 
dashboard, This gimmick Keeps record for home 
office of freighter's mileage, speed, time on 
length of stops. A more serious problem 
is lack of uniformity in. state laws limiting 
trucks’ weight, length, height, load. About 60 
feet is maximum th, Restrictions in Midwest 
ombos” from coast-to-coast runs. 
California, one of the most liberal states, 
lows a gross weight of 75,200 pounds. 


gallons of oil in one drink. Water and steam are 


used to knock off road dirt, As much as 1,300 
pounds of dust and grime may be washed off a 
truck after an overnight run, Some stations have 
machines to blow crushed ice over loads of 
fresh meat, fruits, and vegetables. 
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freighter’s cross- 
station attendant raps tires 
with an iron bar. The thud tells his experienced 
car if pressure ig up or down from normal 3 
Ib, On double wheels, this is easiest way to spot 
a flat—since either tire alone will support load. 
Some big “combos,” carrying almost as much 
fg a rakoad car, have 22 tires. Heavy” tie 
chains hang read 


country trip, servic 


for use in mud or sno' 


ths truck and its 
Driver gets a 


load on platform scale outsid 
copy of report to show inspectors who enforce 
widely varying state laws on size of highway 
transports. Biggest loads—43,000 Ib re a 
lowed in California, where a third of nation’s 
railer combinations haul 3,000,000 tons 
10,000,000 tons of other food a year. 
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If a tire is flat, attendant uses this air-driven 
impact wrench to remove tight lug nuts. It 
jolts them loose, then unscrews them with suc- 
cessive raps. With such specialized tools, he 
change ‘one of these heavy-duty tires “more 
quickly than you can pull a flat and put o 
the spare of jour sedan His fast work helps 
truckers keep up day-and-night schedules of 
chee trBmipch,, inciading el seope. 


to hold truck 
upling 


Heavy-chain hitch stands read; 
and trailer together if the 
should snap. Hoses carry compressed air from 
cab to pneumatic brakes. Driver operates sepa- 


rate controls for truck and trailer brake 
Trailer-brake system carries heavier pressure, so 
it will take hold hardest and keep trailer from 
over-running truck on sudden stops. 


teel arms of tire spreader, operated by pedal 
king out fi a 
ube is remove 
be applied, and 
ready to be put 
Il-be 


truck or 
er, he then trundles the en 
Of the station for repa 


Driver makes out progress report on trip by truck licensed to 


enough to take four passenger cars, 
proved that, with proper care, trucks ¢ 
up terrific mileages. Diesels and bu 


rs get engines overhauled or rey 
every 100,000 miles; some have gone 800,000 
ready for the junk heap. 


n period for Diesels is 32,000 miles, 


operate from coast to coast. 
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ine at the Gloucestershire (Eng- 
Hawksley, showing com- 
he prefabricated alumi- 


oduction 
land) factory of 
pleted half 


Britain Exports 
Houses in Halves 


Y HELPING to solve the housing short- 


age for other countries, Britain hopes to 

her own dollar shortage. Modern mass- 
production methods and aircraft manufac- 
turing facllities are being used to turn out 
prefabricated aluminam houses. Adopting 
wartime-speedup methods, 3,000 employees 
of the Hawker Aircraft Co, turn out a house 
every 15 minutes. South America, Austral- 
id India are among eager customers. 
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tium dwellings are constructed in sections, and 
then, partially assembled in the plant. Note 
the line of roofs at right in the background, 


t-up wall panel of a house is filled with 
special aerated cement. Next step will tal 
to a drying oven 
on typ 
irm’s experien 
of the workmen 


war veterans, 


Men 


above are working on kitchen units. The houses 

are all-electric and have all modern conv 

iences, including refrigeration and bathrooms 
the shell at the factory 


: : 
Seer » 

Finished half houses are loaded onto trucks 
in the factory and covered in. preparation. for 
shipment. Alth her own housing 
shortage, the 

greater, so th 
port, ‘Phe 


At the building site, erection of the house 
presents no problem. ‘The two halves, one of 
which is shown above being put into place, 
can be locked together and be ready for occu- 
pancy in two hours. Even painting and complete 
interior finishing has been done at the factory. 


More Power for Navy Jets 


Upenven for inspection, this new Pratt 
& Whitney Turbo-Wasp® is the most 
powerful jet engine produced in Amer- 
ica. It is rated at 5,000 pounds of thrust, 
which, at speeds of more than 600 m.p. 

is the equivalent of 9,000 hp. First pre 
duction models of the JT-6B will be in- 
stalled in F9F-2 carrier-based fighters. 


Meter Measures Vibrations 


Tue new portable “seismograph” above 
is being used to study how vibrating ma- 
chinery shakes a factory wall, The de- 
vice uses the principle of earthquake 
recorders. Set against the wall, a prod 
vibrates a Barry seismic pendulum. A 
Westinghouse Vibrograph® then records 
the vibrations on transparent plastic tape. 
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Flying Lying Down. This Air Fore: 
sergeant is trying out a “prone-position bed 
for pilots.” A later model has been installed 
in the nose of a B-17 to test how this posi. 
tion will raise a pilot's “blackout threshhold 

permitting quicker maneuvers, sharper turns, 
and faster pull-outs, At left is a prone-piloted 
experimental Northrop XF-79 jet fighter 


stop in a tenth of its normal 1,000-ft, ground 
photo below, at left, shows how a new ar- roll. The 18-Ib. mechanism, shown at right 
resting anchor is shot into the ground from below, was developed by All American Air 
1 plane about to land. Fired by a charg ways, Inc., of Wilmington, Used here on a 
gunpowder, the anchor pulls out a stain- Piper Cub, it’s adaptable to heavier planes. 
less steel ribbon that unreels through fric- The brake shoes are applied by compressed 
tion-brake shoes, Together, they bring a CO,. They can be small since most of the 
1,200-Ib. plane, landing at 70 m.p.h., to a friction heat is carried off by the ribbon. 
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hunch CHAMBER 
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twin-turbojet fighter 
operation, goes more 
the Navy's 
Two vertical 
the trailing e 
turned bot 


vr iis F 
designed for carrie 
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new Chani 


a pair of “ailevators,” combining the work 


Se 


n Get A 
truck 
of working 
tion and maintenance of Har 
propellers, The 


form up to 26 feet 


new kind olatfe 


while thi 


platform is towed be 


nd elevators 
job of landin| 
ull controls 
can be 


Leading-edge 
flaps. Hydraulic 
In combat, bursts 
btained through after 
s kept light 
of magnesium. It 
kpit and an ejectable 


wut at high speeds 


xi 
Mas a pressur 


pilot's seat 


Handle s Fo 
De 


. Brake. 
icapped pilots, the hand 
to the control 1 of this 

verates the brake and 


to use the plane’s only foot 
by the Grand Central Airport 
ile, Calif., it enables the 


1 entirely with the hands. 


Off in a Burst of Smoke. With a 
powerful jet-assisted kick, a Lockheed P2V 
Neptune, the largest plane ever to take off 
from a ci lifts its wheels from the dec! 

of the USS Coral Sea. Two of the twin- 


Aireraft Refueling Speeded Up. 
With a new Air Force continuous-flow fuel 
system, all tanks of the largest bomber can 
be refueled from the single point shown be- 
low, At present, the B-29 has 11 servicing 
points for its 29’ fuel tanks. Using the new 
system, one man with one truck can do in 
30 minutes a refueling job that previousl 
took 13 men with four trucks 45 minutes. 
In flight, it provides a continuous flow of 
fuel from all tanks to all engines without 
the crew having to remember to switch 
tanks. The Air Materiel Command says 
present air-to-air refueling would be im- 
possible without the new system. 


sat 


=~ 
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engine search-patrol planes were used in a 
recent successful test. Both were unmodi- 
fied operational versions and, since neither 
was equipped for carrier landings, came 
down at a nearby Naval air station. 


Small Plane Has Twin Tail. De- 
signers of the new pusher-type personal 
plane shown below say that mounting the 
tail on twin booms improves its perform- 
ance by reducing drag through use of a 
shorter body. Now being test-flown by 
Anderson, Greenwood & Co, at Houston, 
Tex., the two-place plané is powered by a 
Continental C-90 engine mounted behind 
the cabin and connected directly to a pusher 
propeller. This arrangement gives both pilot 
and passenger unrestricted vision and_ is 
said to cut cabin noise. The all-metal plane 
has a steerable tricycle landing gear. Top 
speed is 120 m.p.h.; range is over 400 miles, 


rials for pencil I 


Pencils Made 
By the Billion 


photos by Hubert Luckett 


HAT pencil in your pocket is one of 
more than a billion made in the U.S. 
ed proc 
is surprisingly complicated for so sim- 
product. The materials come from the 
s and forests of four contine 

‘The business part of any pencil, its lead, 
is graphite fused with clay. The percentage 
of clay determines its hardness. For soft 
grease pencils, wax is added, The softer 
the lead, usually, the bigger its diameter— 
to keep it from’ breaking. Colored leads 
contain dyes and a filler that is a secret 
with each manufacturer. 

In the Brooklyn factory where these pic- 
tures were taken, the 100-year-old Eberhard 
Faber Pencil Co. can turn out 860,000 pen- 
cils in an eight-hour day. They come in 
more than 1,000 types and 70 tints—includ- 
ing women’s eyebrow pencils. 


each year by a highly mechani 
that 


s put through 
eal processe 
pellets 

consistency. 


ruding machine (below) presses com- 
pound through a die to make long, slim lead 
Receiving roller cuts off sections. "These ride 
conveyer into heat-treating unit for drying, 
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Une lea, fresh from extruding machine, are Bunches of leads are wrapped ina sp 

in this picture paper and put into crucibles for firing, Char- 
limber. Before being cut to pencil length and coal ig sifted around them on agitator table 
hardened, they are straightened by rollin, as packing to prevent their warping under heat. 


. operating at 15,000 r.p.m., 
: f 130,000 pencils a da 

i a similarl F Is round or hexagonal 

enclose the lead r here holds a slat and cut pencils, 


‘ory laboratory, leads taken from pro- 
duction lin e ground down on this turntable 
below) to determine their wearing qualities. 
Another machine tests leads for strength. 


(eet IL 


WANWANVEN VEN ENGVZNV/ZNV WW NV S/N 


A poputar science 


VV 


Bridge Spans Changing Eras 


By W. Mack Angas 


ROOKLYN BRIDGE, first of America’s 
great suspension bridges, is about to be 
modernized. 

Remodeling the vehicular deck of New 
York’s historic East River span between 
downtown Manhattan and Brooklyn will 
permit a three-lane stream of automobiles 
and buses to flow in each direction on 
widened roadways flanking the raised pedes- 
trian walkway. Motor vehicles will then take 
exclusive possession of a thoroughfare whose 
traffic has been a pageant of passing eras— 
horse-drawn carriages and carts, cable 
steam trains, elevated trains, and trolleys. 

Outwardly the appearance of picture 
Brooklyn Bridge, a landmark of New York 
harbor that predates the Statue of Liberty, 
will remain virtually unchanged. Structur- 
ally, revamping the 65-year-old span will be 
a major operation. It will follow plans pre- 
pared under the direction of Dr. Frederick 
H. Zurmuhlen, New York City’s Commis- 
sioner of Public Works, by Dr. David B. 
Steinman, authority on suspension bridges. 

Deep, strong stiffening trusses will be 
constructed at the outer edges of the road- 
ways to replace present shallow ones. This 
will permit removal of deep stiffening trusses 


that now separate the roadways from trolley 
tracks, The trolleys will be banished, their 
tracks taken up, and the highway pavement 
extended over the space they now occupy. 
Approaches will be widened correspondingly 
and connected with express highways. 

The work will start, at latest, as soon as 
completion of the new Brooklyn-Battery 
vehicular tunnel permits diverting bridge 
traffic to it. The project may be gotten under 
way even earlier by closing one roadway of 
the bridge at a time. 

These alterations will adapt to mid- 
Twentieth Century needs a bridge whose 
construction—a 13-year task—began in the 
horse-and-buggy era of President Ulysses S. 
Grant. Press and public hailed the Brooklyn 
Bridge as the “Eighth Wonder of the World” 
when it was opened to traffic in 1883. Today 
the sturdy old span, designed by John A. 
Roebling and his son, Col. Washington 
Roebling, has proved a true wonder of pl 
ning ahead of their time. Illustrations on the 
opposite page show how, with only super- 
ficial changes, it has served the needs of 
succeeding generations. A detailed examina- 
tion in 1943 showed its stone 
towers, their foundations, and the four 15%- 
inch steel suspension cables still in first- 
condition. 
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New Pontiac Is 
TV-Conscious, Too 


‘Tue new 1949 Pontiac aims to please tele- 
vision fans as well as car owners. Its ignition 
system, as shown at right, is specially de- 
signed to minimize TV interference, 

Both of the new Pontiac series, the turtle- 
back Chieftain® (above) and the slope-back 
Streamliner®, have 120-in. wheelbases. Front 
and rear seats are wider and farther forward 
for greater riding comfort. The steering 
column is two inches farther to the left, giv- 
ing the driver more elbow room. A plastic 
lens magnifies the speedometer numerals to 
twice their size. Front doors are six inches 
wider, rear doors nine inches wider. Window 
area is increased 38 percent. 
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Snappy styling, better vision distinguish new Pontiac. Hood is lower, window posts thinner. 


spark coil atop engine (arrow) short- 
h-voltage leads 75%, minimizing chances 
of TV interference. Lower-pitch fan blades cut 
high-speed noise. Engine can be six or eight. 


Slide Rule Rims Wrist Wateh 


Tus new Swiss calculating wrist watch, 
the Juvenia Arithmo ®, is designed so you 
can use its slide rule without craning your 
neck. All numbers are read right side up. 

Two fixed inner scales, for multiplication 
and division, and a movable outer scale 
circle the dial. To solve a problem, the 
first figure, on the outer scale, is lined up at 
12 o'clock with a transparent pointer, Scale 
and pointer are then moved together coun- 
terclockwise until the pointer lines up with 
the second figure on one of the inner scales. 
The answer is then found at 12 o'clock, 


Freauencr- 
VARIATION 


ureapescist 
24-HOUR 
aock 


CAUSED BY 
ABSORPTION. 
IN AMMONIA 


2e@-. 


Steady vibrations of molecules of ammonia, in 
tubing wound around clock face, continuously 
correct oscillations of quartz crystal that con- 
trols speed of synchronous motor driving clock. 


Sketch of ammonia molecule shows how it 
ticks time. Nitrogen atom jumps up and down, 
fuming pyramid-shaped molecule, inside, out, 
when fed energy at frequency of 23,870.4 me. 


Frequency-deviation record of six-hour test 
run ‘shows nariow variation in clock’s speed 
when paced by ammonia molecule and wider 
deviations when running without that control. 


Atoms Run New Superclock 


IMONIA-the stuff housewives use to 
clean windows—now keeps time. It is 
used in a new kind of clock, the first ever to 
make time-keeping independent of astro- 
nomical observations. Developed by the 
National Bureau of Standards, this clock is 
expected to help astronomers, navigators, 
and radio engineers, 

The rotation of the earth has been the 
time standard for centuries, But the earth 
doesn’t always turn at the same speed. 

The new clock uses the ammonia mole- 
cule’s vibrations as its standard. It compares 
those vibrations to the ticks of a quartz crys- 
tal, and adjusts the crystal so that it always 
ticks with the ammonia molecule. The crys- 
tal, in turn, controls an electric clock by 
changing DC to AC, whose exactly regulated 
cycles run the clock with extreme accuracy. 

All molecules and atoms vibrate, like 
ammonia, at some particular frequency. 
Each gets the energy for its vibrations by 
absorbing energy of a given frequency. In 


the case of the ammonia molecule, the vibra- 
tion and absorption occur when energy is 
fed in at 23,870.4 megacycles, 

Microwaves generated by the quartz crys- 
tal enter one end of a 30-ft. tube filled with 
ammonia gas. As long as the microwaves are 
exactly at 28,870.4 megacycles, most of 
them are absorbed by the gas, When the 
crystal gets off the beat, however, more 
microwaves get through the ammonia to a 
detector at the other end of the tube. The 
detector then signals an electronic frequency 
discriminator, which brings the crystal back 
into tune with the ammonia, 

Yet even ammonia has its limitations. The 
present atomic clock is accurate to about one 
second in eight months, By using other atoms 
or molecules, still higher precision—as great 
as one second in 300 years—is expected, 

This exact control of wave frequencies 
may also permit squeezing more TV chan- 
nels into the crowded radio spectrum, since 
each could fit into a narrower band, END 
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First of two multimillion-volt Van de Graaff 
erators for Brookhaven National Laboratory 
assembled at General Electric plant, Sche- 


Dotted lines represent motor-driven 


rectad 
Belts tat will convey electrical charges to bulld 
up man-made lightning of 3,500,000 volts, 


“Assembly Lines” Built 
For Lightning Factory 


! PpmEns up electrical charges by means of 

whirling conveyer belts, a pair of multi- 
million-volt Van de Graaff generators will 
assemble artificial thunderbolts in a mod- 
ern lightning factory at Brookhaven Nation- 
al Laboratory, Upton, N.Y. 

The larger generator, a 4,000,000-volt ma- 
chine still in the design stage, will have the 
more spectacular role. A potent atom-smash- 
er in its own right, it will feed one of the 
mightiest on earth—Brookhaven’s project- 
ed_3,000,000,000-electron-volt “cosmotron.” 
(This new name has been chosen for the 
monster, doughnut: shaped proton synchro- 
tron, 60 ft. in diameter, described in 
Poputan Science last year: Jan. ’48, p. 113; 
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July, ’48, p. 270.) The Van de Graaff gen- 
erator will deliver a beam of protons to the 
giant atom-smasher for further acceleration. 

Meanwhile, Brookhaven will place in 
service a 3,500,000-volt Van de Graaff gen- 
erator in an atom-smashing laboratory of its 
own. Experimenters will operate it by re- 
mote control, shielded from dangerous radii 
tion by two-foot-thick concrete walls, to pro- 
duce neutron beams, study transmutation of 
elements, and develop such techniques as 
gamma-ray spectroscopy. This generator 
will also be used by the research workers 
to perfect the design of the larger one and 
the method of injecting its beam into the 
cosmotron. 


SULTAN 
ACCELERATING TUBE 


amess power drogen particle, for experimenters to wield. 
ator to produce a Panel below tube transmits performance data to 
of speeding protons, or positively charged hy- dials of remote-control desk used by operator. 


] 


CONTROL ROOM | 


EXPERIMENTAL 
‘APPARATUS 


Gemore. CONCRETE WALL 2 FT. THICK 
¢ 


embling sav 
50,000- 


YAN DE GRAAFF GENERATOR ure 


better insulat 
its compact ¢ 


OPERATES IN PRESSURE CHAMBER 
18 FK_LONG AND 6 FT IN DIAMETER 
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EVERY KNOWN SMELL IS COMPOSED 


FRAGRANT odor, most pleasing of fundamen- 
tal ones, predominates in scent of rose, above, 
other flowers and perfumes made from them, 
cedar wood, spices like cinnamon and nutmeg. 


CID smell, the second in human preference, 
stands out especially in odors of vinegar ani 
acetic acid. Fruity odor of lemons, oranges, 
and grape y rant-plus-acid, 


What Is a Stink? 


Science has found an ingenious way to define odors 
and offers a new explanation of how you smell them. 


By Alden P. Armagnac 
YY2U can tell arose from a skunk with 


your eyes shut, But just how does the 
ink” of a pig-in-the-pen differ from ham- 
he-pan that “smells good"? Why do 
things smell the way they do, anyway 

Salesmen as well as scientists would like 
to know the answers, The appetizing odor 
of your breakfast bacon, the fragrant aroma 
of a cigarette, are Big Business. Pleasing 
odors, artificially imparted, help to sell 
soaps and cosmetics, wallets and handbags 
of artificial leather, raincoats, linoleum, 
fabric for suits and dresses, paint, paper, 
and printer's ink 

Yet the art of creating and using odors 
has so far to go to become an exact science 
that even its vocabulary reflects its groping 

How would you describe a smell? You 
could take almost any adjective in the 
English language —“pungent,” “aromatic,” 
“flowery,” or “spicy,” to mention a few— 
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and apply it equally well to any one of 
hundreds of different odors. 

Colors of the spectrum can be readily 
identified by their wave length, the pitch of 
a musical tone by its frequency—but meat 
packers and perfumers have been able 
to describe individual odors only as “like 
roses,” or like camphor, or new-cut hay, as 
the case might be. 

Only recently has an ingenious way been 
perfected to nu and define any one of 
the 4,000 to 8,000 different odors that your 
nose can distinguish. 

Called the Crocker-Henderson system 
after its originators, E. C. Crocker and 
L. F. Henderson, it applies their discovery 
that all smells can be regarded as blends of 
just four “primary” or fundamental odors. 
ese four basic smells are called “fra 
grant,” “acid,” “burnt,” and “caprylic,” the 
last meaning goatlike. The fragrant com- 
ponent predominates in heliotrope and 


jasmine; the acid, in vinegar and in its 


y not 
scorch the toast, but is characterizes all 

an important ingredient of oriental perfumes. by Stinky the Sku 

It's also prominent in moth balls and tar. you'll find its caprylic ingre 


t strong. 


asy by. this lassification set” recently ter e of their four fundamen 
placed on the n ach row of num atthing a scent against them, user obtain 
vials contains sumples of substances arranged, a four-digit number that precisely describes it, 


Typical numbers obtained when odors are coumarin, its equivalent in perfumery. Any one 
iched with vials of testing set are illustrated of the 4,000 to 8,000 odors that your nose can 

above for moth bs ene), spruce tree, distinguish may be idei beyond all 

lemon, and frest e called — certainty, by a el 88: 
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HOW NEW “RADAR" THEORY EXPLAINS SENSE OF SMELL 
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natural constituent, acetic acid; the burnt, 
in tarry and scorched substances; and the 
caprylic, in cheese and rancid fat. 

Like all the colors that result from mix- 
ing three primary hues, every odor from 
that of the rose to the skunk’s appears to 
consist of a blend of these four primary 
odors. 

Suppose you invent an arbitrary scale, 
ranging from zero to eight, for measuring 
the intensity or strength of each of these 
ingredients in a complex smell. Now im- 
agine that a certain odor proves to have a 
fragrant intensity of six, an acid intensity 
of four, a burnt intensity of two, and a 
caprylic intensity of three. What have you 
got? Nothing other than the smell of a 
rose! At last this elusive fragrance can be 
pinned down and defined, beyond all uncer- 
tainty, simply by the number 6423. 

This is the Crocker-Henderson method 
of naming smells. Similarly, by simple four- 
digit numbers between 0000 and 8888, it 
will define any known odor, For example, 
the scent of camphor is 5735, and the smell 
of ethyl alcohol is 5414, 

Finding the odor number of a perfume or 
of any other commercial product is made 
easy by an “odor-classification set” now on 


Airtight containers of honey, shown with and 
without “bird-house” camouilage, attract 

when fitted with plastic panes transmitting in- 
frared rays, Test supports new theory of sense of 
smell offered by Prof. W. R. Miles (reading ther- 
mometer above) and Dr. L. H. Beck of Yale. 


the market. Alternately the user sniffs a 
sample of the product and standard samples 
representing graduated intensities of each 
fundamental odor, until he finds the four 
“standards” that match. These standards 
are rows of vials containing especially 
selected liquids, such as ethyl alcohol to 
represent the No. 1 intensity of the burnt 
component. “Pure” fundamental odors, 
which do not seem to exist in nature, are 
neither available nor necessary for standards, 
Even an untrained person finds no difficulty 
in concentrating on one component of a 
complex odor at a time, while completely 
ignoring the others. 

Given the number of an odor, conversely, 
you can tell what it will be like. A smell 
with a number ending in “8”—for the ca- 
prylic ingredient—will be fetid, rancid, gar- 
licky, tarry, “metal or fishy, That's 
about the nearest that ‘science has come to 
defining a stink, 

The rest of the secret of what is an odor 
belongs to the realm of physiology and 
ies hidden in the two little dime-sized 
areas, at the roof of the nasal cavity, that 
make up the olfactory cleft. This is the 
seat of your sense of smell, the most mys- 
terious of all human faculties. Microscopic 


Glass walls of 
wanted scents while su! 
coveralls of fiber glass, at right above, 
aroma of 


mnell-proof” room exclude n- 

ject garbed in odor-free 
niffs 
imple in botile. In this way, Cornell 
University experimenters are measuring how 
faint a smell the human nose can detect. 
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in Du Pont laboratory a 
ic .. holds 300 different con 

se racks, Girl cosmetician 

tests formulas of synthetic fragrances that 
will enhance sales appeal of household soap, 
cosmetics, and many other commercial products. 


cells lining air passages and bearing tufts 
of tiny hairs somehow detect odors and 
tell them apart. How they do it and just 
what stimulates them have puzzled scientists 
since the study of physiology began. 

Do airborne particles, settling upon the 
olfactory cells, produce chemical reactions 
that give rise to sensations of odors? We 
know for a fact that taste buds detect flavors 
by chemical reactions—but it strains the 
imagination to account for our sense of 
smell, 10,000 times as sensitive as our sense 
of taste, by the same mechanism. 

Experiments conducted in the last 
two years at Yale University by Dr. Lloyd 
H. Beck and Prof, Walter R. Miles now in- 
dicate that the long-standing mystery may 
have been solved. Insects, which lead the 
rest of the animal kingdom in keenness of 
smell, were their subjects in the tests. 

In one of their most striking experiments, 
the researchers placed fragrant honey in 
airtight containers, picturesquely camou- 
flaged as bird houses, from which no smell 
could possibly escape. Then they liberated 
bees nearby. The bees swarmed around 
some of the boxes, pointedly ignored others. 
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Boxes that attracted the bees all had 
windows of plastic panes, which would 
transmit invisible infrared rays of a wave 
length of exactly 8 to 14 microns, or thou- 
sandths of a millimeter. The other boxes 
had exactly similar plastic windows, but 
these were also covered with glass panes 
that did not transmit infrared rays. 

From this and other trials, which now 
are being extended to human subjects, the 
experimenters offer the following amazing 
explanation of the sense of smell: 

Human organs of smell, like those of the 
insects used in the tests, resemble miniature 
radar stations. In common with the rest of 
the body, they constantly emit radiant 
heat or infrared rays, When these rays 
strike substances that have odors, they are 
absorbed, instead of being bounced back 
like radar waves, Just as loss of radiant 
heat chills your hand when you hold it over 
an ice-cube tray, olfactory cells can detect 
the absorption of the rays they emit when 
airborne particles enter the nose and come 
within range. In their case, instead of a 
feeling of chilliness, a sensation of odor 
results. 


Wave Length Determines Odor 


As has already been known, substances 
with different odors absorb different wave 
lengths of infrared, Presumably, individual 
olfactory cells emit correspondingly dif- 
ferent wave lengths, At any rate, what 
odor you smell depends upon the particular 
wave length absorbed. For a substance to 
have an odor at all, this wave length must 
lie between 8 and 14 microns. Your sense 
of smell doesn’t respond to wave lengths 
beyond that range, any more than your eye 
can see light of wave lengths beyond the 
range of the le spectrum, 

Unlike the “chemical” theory, which the 
experiments seem to disprove, this in- 
genious new one appears to fit all the 
known facts. By eliminating the need for 
airborne particles to come in actual contact 
with the smell-detecting cells, it explains 
how your nose can detect fantastically 
small amounts of a-substance. It helps, too, 
to understand the incredibly keen scent of 
insects—whose external organs of smell, in 
their antennae, may be “long-distance radar 
stations.” And, if confirmed, the Beck- 
Miles explanation may have far-reaching 
practical applications in the industries to 
which an understanding of the sense of 
smell is so important. END 


WaWiwduaaadd 
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TV Sets Give Bigger Pictures 


Tuene’s no waste of tube space in these 
new Zenith (left) and Garod (right) tele- 
vision sets, By spreading the standard 
rectangular image over the full face of the 
tube, they provide a circular picture 50 
percent larger with only a small amount cut 


Rooftop Motor Turns Antenna 


You can rotate your TV or FM antenna 
to the exact point’ where reception is best 
with this Tenna Rotor ®, It is mounted on 
the roof and has a 110-volt electric motor 
that rotates a hollow shaft into which the 
antenna mast is clamped. It turns the 


antenna 360° in either direction and is con- 
trolled from inside the house by a switch. 


off at the corners, Thus a blown-up image 
on a 10-inch tube is actually larger than a 
standard image on a 12-inch tube. The 


Garod set features a remote-control switch 
on a 15-foot cord by which the viewer can 
select the blown-up or standard image. The 
Zenith provides for possible future TV re- 
ception over telephone lines. 


Mirror Becomes TV Screen 


Wuat looks like an ordinary wall mirror 
becomes a television screen in this 
mirror ©, The TV receiver, with its 15-inch 
tube, is recessed into the wall and covered 
with a special mirror that lets the picture 
show through when the set is on. 
operated from up to 30 feet away with a 
remote-control box (left foreground). 
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"(9 Dodge: More Room in Less Space 


HE 1949 Dodge, announced late in Feb- 

ruary, reverses the automobile trend 
toward bulkiness. But though height, width, 
and length have been reduced, the new mod- 
els actually have more room inside than last 
year’s, This has been accomplished by swell- 
ing out the side body panels. 

The Dodge division of the Chrysler Corp. 
has also made a move to meet complaints 
about the high price of cars. Emerging ahead 
of Plymouth as the sales leader of the Chrys- 
ler line, Dodge will offer a priced-down 
model called the Wayfarer® with a 115-inch 


Instruments of new Dodge are recessed to 
avoid light reflections, Car is slightly shorter, 
8 in, narrower, 2 in, lower. Wheelbase is 4 in 
longer. Headlights are higher off road. 


Four-door Coronet) 
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wheelbase. This is 8% inches shorter than that 
of the higher-priced Coronet® and Meadow- 
brook® models. 

Engine compression ratio in the new 
Dodges has been boosted to 7-to-1. Wind- 
shield area is increased by 24 percent. Larger 
rear windows cut down blind spots. By Cycle 
Bonding? brake linings, Chrysler Corp. this 
year eliminates the riveting that in the past 
has scored the drum: 

Important to the motorist conscious of re- 
pair bills are fender units that can be removed 
simply by unbolting them. 


are 6 in, rei s y 

room is S7 in, Instrument panel is 
4 in, to lengthen passenger com- 
r doors are hinged at center post. 


Front se 
wider. I 

moved ahea 
partment. R 


odel (below) typifies body lines of new Dodge, produced in 11 styles. 


Raw mater 


ja for a clad metal: one sheet of copper between two sheets of stainless steel. 


Married Metals Improve 
Both Pots and Planes 


Cladding copper and steel, steel and 
stainless, silver and bronze creates new 
materials combining old advantages. 


By George H. Waltz, Jr. 
PS photos by Hubert Luckett 


HEET metal with a dual personality now 
is being formed into shiny, quick-heating 
pots and pans for your kitchen. Pressed from 
thin metal sandwiches consisting of a sheet 


of copper between two sheets of stainless 
steel, the new utensils combine the easy-to- 
clean quality of stainless steel with the high 
heat conductivity of copper. 

Because stainless steel is strong as well as 
easy to keep clean, it long has been used for 
pots and pans. Unfortunately, however, while 
it is one of the best noncorrosive metals, it 
also is one of the poorest conductors of heat. 
Compared to copper, the “master conductor,” 
its ability to conduct heat is only 6.1 percent. 
Stainless-clad copper, of the type being used 
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Flow chart above and on the next three pages 


raNast 
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1 a 


shows how copper is clad with stainless steel. 


ther hand, scores 


than h 


sils, on the 


vetter than rcent—more As 


hly corrosive copper alone and 
than the noncorrosive stain 
Fashioning kitchen 

»pper-stainless 


best properties of 


nine times be 


ots and 


new stainless 


s utilizes the 
the utensils not only heat well, 
nd easy to keep spotless. 


ance of these new steel 


but they are stror 


ns, however, goes far 


nts and pi 


convenience to the housewife 
chef. They mark a mile 


another first in the fast 


J-metals industry. 
a clad metal is one made of two 
tals that have been permanently 
The 


it uses no 


ed sheet or product 


ctroplating, anc 
The 
ther between the wringer- 
machine. By applying 
at just the right tem: 

length the 
ther molecu 
tension can pull them 
section of a clad metal viewed 


shows that some of each 


lissimilar metals are 


rocess bon 


into the « 


led in this large gas-fired 
trip to the press. The 
initial draw 


ugh the 
‘ool, will be 


FURNACE 


Bonding requires just the right pressure at the right 


tenacious bond that is an alloy of the two. 

Clad metals are not new. The idea is per- 
haps some 6,000 years old, but it took the 
needs of World War II to bring it into wide 
use. The first clad metal on record was used 
by the early Egyptians, who hammered soft 
silver into copper to form a workable ma- 
terial for their ornate jewelry. The first Shef- 
field plate, made by 18th century craftsmen 
in Sheffield, England, was basically a clad 
metal, too. Soft pure silver was hammered 
onto copper to make this hand-wrought table 
ware durable as well as beautiful. Later, in 
Pforzheim, Germany, jewelry makers clad 
copper with gold to obtain rigidity in deli- 
cate ornaments 


Steel Bullets Clad with Copper 


Although a few European arsenals during 
World War I made bullet jackets by cladding 
copper alloys onto steel, it was not until 
World War II that all nations not only fired 
copper-clad steel bullets but used clad met. 
als in many other ways. Shortages of some 
metals made cladding necessary to piece out 
the supply; in other cases, the unique results 
of combining metallic qualities made clad- 
ding desirable. 

Since the war, the peacetime uses of the 


pots are cleaned 
and placed in the tri hine below. As 
the pot is revolved, a circular knife evenly slices 
off the ragged rim of excess metal at the top. 


nd for the right length of time. 


clad metals—stainless steel and copper, car 
bon steel and copper, stainless steel and car: 
bon steel, carbon steel and nickel, silver and 
mild steel or bronze—have increased by leaps 
and bounds. At last count, in the United 
States alone there were a dozen large pro: 
ducers of clad metals. 

In industries ranging from avia 
zymurgy (brewing), design engine 
finding more applications for c 
They lend themselves particularly well to 
dustrial processes in which large vats, used 
for storage, heating, or mixing, must both 
conduct heat well and be easy to clean 
Fragile glass-lined tanks for storing and 
transporting milk are being replaced by tanks 
of sturdier steel clad with stainless steel. The 
steel gives strength, while the stainless steel 
provides a noncorrosive, easily cleaned sur- 
face. Tile-lined vats used in the paper and 
pulp industry are making way for vats of the 
stainless-clad 

One cereal manufacturer had for years 
been using tanks lined with carbon steel for 
mixing the salt and vinegar that went into 
his recipe. Because corrosion caused the steel 
to flake off, he had to employ a series of 
electromagnets to remove the metal chips 
from his finished product. Processing equip: 


Polishing machine automatically burnishes the 
pot after it has been cleaned and trimmed. In 
photo below, the inside is being finished. An 
emery belt provides the polish as the pot spins. 


| 
i 
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Cladding process shown here and on previous two pages 


Dh er 


In microscopi 
partial cross. s¢ 
can see how th are 
by fusing into a meet. The 
molecules actually mingle to form a permanent 
bond that is as strong as the metals themselves 


ple experiment (below) shows clad metal’s 
superiority to plain stainless steel as heat con- 
ductor. Water in both tumblers was 70° F. at 
start. Now temperature of water heated through 
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used by American Cladmetals Co. 


ment made of stainless-clad steel has now 
solved his problem for him. 

‘The automotive companies are experiment- 
ing with clad metals along many lines. En- 
gine manufacturers are exploring the possi- 
bility of using silver-clad carbon steel for 
low-friction, high-speed bearings. The ac- 
cessory people see in stainless-clad steel an 
excellent material for automobile bumpers, 
headlight and fog-light shells, and hub cap: 

With higher and higher operating pres- 
sures in automobile engines (PS, Jan. ’49, 
p. 166), the failure of engine gaskets is be- 


coming more and more of a problem, Gaskets 
made from a sandwich of copper over carbon 
steel show good promise of providing the 


answer. The central filling of steel gives the 
necessary strength, and the copper, as in the 
conventional gasket, provides a soft material 
to form a firm seat. 

Similarly, clad metals are finding many 


clad metal has risen more than three times that 
of water heated through stainless steel. Under 
controlled laboratory conditions, the differen: 

in conductivity proves more than nine times 


copren ciao wir 


—Sawavowevewavate 


‘Three metal sheets emerge as molecularly bonded sandwich from Carnegie, Pa., cladding plant. 


uses in the electrical industry. The process of 
cladding makes it possible to put a thin layer 
of silver, gold, or platinum on strips of bronze 
or other metal to be used as electrical con- 
tacts. Although only a small amount of the 
expensive metal is used, it provides a non- 
pitting, noncorrosive surface particularly va 
uable in ignition and similar circuits. 

In long lines for transmitting electric 
power, copper is still the most efficient con- 
ductor. But copper forms a relatively weak 
wire that literally pulls itself apart under its 
own weight when stretched unsupported for 
long distances. By cladding a steel wire with 
copper, power companies now couple the 
high conductivity of copper with the great 
strength of steel. Copper-clad steel wire ac- 
counts for practically the entire output of one 
large clad-metal produce 

The copper-clad steel wire is drawn from 
an ingot of steel that has been carefully 


Frying pan of copper clad with stainless steel 
(below) heats so evenly, because of superior 
heat conductivity, that ends of bacon up on its 
sides cook just as fast as portions in center. 


centered in a graphite mold and surrounded 
with molten copper. A molten weld takes 
place and the resulting billet consists of a 
steel center covered on all four sides with an 
outer coating of coppet. The billet is then 
rolled and drawn. 


Clad Metals 


Clad metals have won more friends in in- 
dustry by providing substitutes for scarce 
metals. Not long ago, when a shortage of tin 
made it difficult for a large manufacturer of 
gas meters to maintain peak production, the 
company shifted to a clad-metal sandwich 
of carbon steel between sheet copper. Al- 
though this started as a stop-gap operation 
to combat the lack of sheet tin, the copper- 
steel-copper meters proved so superior that 
the manufacturer has continued making them 
in spite of their higher cost. 

But the big reason for the growing popu- 
larity of clad metals is their dual personality, 
combining the best traits of two dissimilar 
components. In aviation, for instance, their 
versatility is solving two important prob- 
lems—providing strength without excessive 
weight, and heat conduction without corro- 
sion at extremely high temperatures, Alumi- 
num-clad duraluminum ribs and spars add 
strength to big airplanes like the Navy's big 
flying boat Mars. And exhaust cones of the 
same sort of stainless-copper-stainless mate- 
rial used in the new pots and pans is helping 
to beat the heat and corrosion of the fiery 
exhaust gases that stream out the tails of 
giant rockets. 

If and when we shoot a rocket to the 
moon—and the first attempt may not be too 
far in the future—clad metals will make 
the trip. END 


Shortages 


DDT Toughens Flies 
Tue U. S. Department of Agriculture reports a 
complication in the war on insects: their tend- 
ency to develop resistance to insecticides. In 
laboratory tests, stronger and stronger dosages 
of DDT have been required to kill successive 
generations of houseflies. 
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How’s Your 


Plane J @? 


If you're air-minded, you should get 
a good score on naming these transport 
planes. Give it a try, then check 

the answers printed upside down at 
the bottom of these pages. 


‘This new air liner adds 100 miles an hour 
|. to older twin-engine transport perform- 
ance, nearly doubles passenger capacity. 


‘Twin-boom tail makes it to trig Jeti, fou 
A eee a rons fy i ly . rere eed seen oe 
curry 42 fully equipped men or 10tonsof cargo. in regular commercial air-line service toda) 


Tiges a; eae ek SRG EEE IE g, he Might be a twin of its neighbor at the 
itary. be lot 


). with both the air lines and the milit a lot faster. Note the square 
A prewar entry, it is still going strong. an identification feature, 
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Powder Smothers Gasoline Fire 


Roaninc flames from a tub of gasoline are 
smothered in seconds by swirling dust from 
this new Kidde fire extinguisher. Used against 
flammable-liquid and electrical fires, the gun 
is loaded with a dry chemical that won't pack 
or clog, Pulling a trigger pressurizes the pow- 
der chamber with carbon dioxide from a side 
cylinder, Simultaneously, a valve in the cham- 
ber top opens, discharging fine powder 
through hose and nozzle. The stream carries 
20 feet to the hase of an intense fire despite 
upward hot-air currents. 


Machine Makes Big Paper Bags 


Tuis outsize paper bag, 5 ft. deep and 24 
ft. around, folds into the long strip, only 6 in. 
wide, shown same scale in the inset photo. 
Once a costly hand job, making such bags is 
now done quickly by a machine developed 
by Sherman Paper Products, of Newton Up- 
per Falls, Mass. Its special trick is the accor- 
dion pleating that enables a bagto be snapped 
open to its full dimensions. The bags are used 
mostly to protect furniture, caskets, and large 
appliances from dust during shipment. 
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Light Machine Sews and Darns 


Hene’s a very light, portable, electric sew- 
ing machine that can even darn stockings. 
Slipped over a free arm resembling an ironing 
sleeveboard, as shown above, they are held 
firm without cumbersome attachments. For 
flat work, the carrying case fits around the 
arm to form a table, Swiss-made, the machine 
has just been introduced in the U.S. by the 
Elna Corp., of New York. It weighs 14% lb., 
is powered by an AC-DC motor controlled by 
knee lever, and has several interchangeable 
ing feet for a variety of jobs. 


New Thread Won't R: 
‘A New way to make 

thread by welding the 

fibers side by side, in- 

stead of twisting them 

together, produces a 

one-piece strand said 

not to kink, snarl, split, 

or ravel. This magnified 

view compares the nylon Monocord® (right) 

with twisted thread. The secret process is 

reported to work with almost any fiber. 


Pocket Press Marks Golf Balls 


Tris golf-ball marker, small enough to 
carry in your pocket, can print any name up 
to 15 letters. Three complete sets of movable 
type from A to Z come 
with the press. A con- 
tainer with enough in- 
delible ink for hundreds 
of balls screws into the 
back. Made of heat- 
treated aluminum alloy 
by Healthways of Holly- 
wood, the new marker 
sells for $3.95. 


Slope Lights 
Funnel” 
Planes In 


'OMING down through a fog on instru- 
ments, a pilot needs visual guidance 
during the last few vital seconds that may 
mean the difference between a safe landing 
and acrash. A new lighting system developed 
by the Civil Aeronautics Administration now 
gives him that last-minute assist. And it does 
so without his even needing to contact the 
control tower. 

Using this new “slope-line” system, the 
pilot slips into fog-shrouded runways through 
a funnel of lights that stand ready not only 
to tell him when he is off the proper glide 
th but to show him how to get back on, 
The funnel is formed by two fixed rows of 
30 sloping light units set about 100 feet 
apart. The rows converge as they approach 
the runway, forming a V that channels the 
plane in safely, 

If the pilot is on the proper glide path, 
the two rows of beacons appear as two con- 
tinuous strips of light. If he is off to one side, 
or too low or too high, he sees each row 
broken into separate bars of light. The rela- 
tive positions of these bars tell him which 


Here's how the slope-line lights look to pilot 
when he’s on course and in the approach glide 


path, He needs only to maintain his present 
direction into the funnel to reach the ri 


This sloping bank of 10 ordinary automobile | 
headlights is set in a section of war-surplus run- 
way matting. New version, improved since this 
Indianapolis system, uses 14 sealed-beam lamps. 


way to fly to correct his error and get on 
course. 

Each light unit consists of a bank of 14 
sealed-beam lamps fastened about a foot 
apart on a strip of steel. These units are fixed 
to upright posts to form a 45° angle with 
the ground. The system has been suc 
fully tested at the fogbound Landing Aids 
Station, at Arcata, Calif., using airplane land- 
ing lights of 500 watts, and at Indianapolis 
with sealed-beam automobile headlights. 


‘e8s- 


‘This is what a pilot sees when he's off course 
to the left. Note how each bar in the left-hand 
row seems to point to the right, telling him 
which way to fly to get back on proper course. 
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Jets Power 
First Fighter 
Flying Boat 


Lowering turbojet engine—one of plane’s two- 
into the full through main batch is'a tricky job. 
A third prototype of the S.R/A1 has a more pow- 


erful Beryl engine rated at 3.850-Ib. thrust. 


Drawings from Flight, ot London, show how fly- 
ing boat's landing floats retract into wings in 
flight. The new jet plane is 50 feet long and has a 
wing span of 46 feet; weight is 16,255 pounds. 
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ng this sleek British flying 


Jet power, 5 
WITH any stretch of water an advance 
fighter base, the advantage of a fly 
boat fighter is obvious. But it took the power 
of jet propulsion to give aircraft 
speed and reality: the British Saunders-Roe 
pictured above on water and in flight 
The S.R/Al (PS, Oct. '47, p. 106) 


twin-jet, single-seat fighter flying boat mount 
ing four 20-mm. cannon ahead of the cock 
pit and firing over the bow 
float-retracting mechanism 
recovery brakes, and landing flaps. 


The wings carry 
air brakes, dive 
Already 


boat at 500 m.p.h., puts it in the fighter class. 


thoroughly flight-tested, the first two proto- 
types have twin Metrovick F, 2/4 turbojets, 
rated at 3,500-Ib. thrust, in a hull engine 
The air intake for both engines is in 
the nose and has an extensible, power-oper- 
ated snout to prevent entry of spray or water. 


The pilot controls the boat from a pressur- 
aled 


ized cockpit at the top of the fuselage 
off from the hull. The engine room, howe 
could accommodate one 
who would have access to the engines in 
Aight. Speed is given as 500 m.p.h. END 


or two 


lons 
with 


1, the plane can cruise for one h 
5 minutes of combat and a 10% resery 


New RE Taps Rich Min 


NDUSTRIALIST Henry Ka 

problem: lack 
of the 150 miles 
fornia terrain fre 
new steel mill. Now he has solved it, in his 
bridging the 
1 built in this cour 


er faced 


ross a third 
Southern Cali 
ine to his 


own expansive style 
with the first new rai 
try since 1926. 

Opened late last year, Kaiser's private rail 
road carries 1,680 tons of ore a day from open 
pits in the Eagle Mountains, 1,372 feet above 
sea level, to the town of Ferrum, 190 feet 
below sea level, in the Imperial Valley. There 
this spur line connects with the Southern 
Pacific for the rest of the trip to the Kaiser 
steel plant at Fontana 


P 
5-ton mouthfuls of hig 
loose 
Mountains 


from surface ve 
Trucks make 


Kaiser train (below 
for Kaiser mill, Conve 
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The new railroad taps a surface deposit 
1 that 


of high-grade a survey by the 
Bureau of Mines shows will support 


U. S. 
mining at the present rate of nearly 2,00¢ 
tons a day for the next 20 years 

To get there, 52 miles of standard-gauge 
track—the longest stretch privately built ir 
the U.S. since 1918—span the All-Americat 
canal and turbulent Salt Creek 
mountain valleys, 3 


worm uy 


cut across the wartim 


ral Patton’s armorec 


problems  inchudec 


training ground of 
divisions. Constructiot 


keeping men working in desert temperatures 


as high as 125 


556 feet long—capable of star 


devastating flash floc 


Self-inflating pneumatic mattress of nylon, 
carried by rescuer (inset ) to exhausted swimmer, 


\vlon Plays Ne 


‘AVE you tried out a nylon carpet on your 
floor, nylon strings for your ukulele or 
guitar, or a nylon-faced hammer in your 
home workshop? Photos on this and the next 
two pages show these and a dozen more 
recent applications of Du Pont's synthetic 
product of coal, air, and water. 
Nylon has proved one of the most versatile 
of modern materials since its introduction a 
decade ago, first for toothbrush bristles and 
then in stockings. Its wiry strength, rubber- 
like elasticity, and resistance to fraying, soil- 
ing, and damage from the elements have led 
to nylon tents, sails, flags, tire cords, rugs, 


| 
A | 


Plastic machine parts now are molded of solid 
nylon, White block at end of the spool of yarn 
(below), which makes 15,000 revolutions a min- 
ute in textile machine, is oil-less nylon bearing. 


w Bp 


supports him as he is towed to safety. The long- 
wearing nylon fabric resists damage by salt water. 


ih) 


draperies, upholstery, and garments of every 
description, But fabrics are not the only mate- 
rials in which its desirable qualities can be 
used for improved products. 

Obtained in translucent ivory flakes and 
melted for use, nylon is a true plastic, Besides 
being spun into filaments for textiles, it may 
be molded into rods, sheets, or solid objects of 
any shape. Thus it now yields drinking glasses 
and nursing-bottle funnels that can be steri- 
lized by boiling water without harm, machine 
bearings that need no lubrication, translucent 
armor that guards steel cables from rust, 
and buttons you don’t have to sew on. 


fh | 


wi 


Nursing-bottle funnel of nylon plastic for pre- 
paring baby’s formula, now available at five-and- 
ten-cent stores, is rustiess, will not break, and can 
be sterilized in boiling water without losing shape. 


k 


mec 1 
asm ~ 


Metal worker's hammer nt, durable 
nylon faces will not mar soft metals. Tested by 
pounding it with sharp instrument, nylon lasted 

% times as long as the next best material tried. 


Running water can’t harm the strings of this 


tennis racket, for they're made of waterproof 
nylon. Tough and elastic, the solid strings have 
no strands to fray, and defy breakage in use. 


Motorcycle is protected by sturdy waterproof 
cover of nylon (below), especially suit 

pose by high strength and resistance t 

Its light weight makes the cover easy to ha 
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Army’s new stove-heated tent for Arctic, on 
exhibition above, applies ability of lightweight 
nylon to shed the snow and keep he he 
tent weights only half as much as former types. 


ers of ivory nylon plastic, which don't 

ak when they are dropped and which will 

withstand the heat of boiling water, are recom- 
mended for children and for use in hospitals. 


nd elevator cables are 
, wire rope with solid 
t-nylon sheath that prevents rust and 


kinking and thus makes it wear longer. 


Nylon strings give superior tone and long life on Drawers g and smoothly on nylon 
ukulele, and harp. They are too smooth rollers, which eliminate metal-to-metal contact 
for instruments that are played with a bow, but — and need no lubri , in new kitchen cabinet, 
nylon may replace horse in violin bows. above, made by Geneva Modern Kitchens, Inc. 


Luxurious carpet for home, recently shown for Self-locking nuts, now available, contain a but- 
first time, cushions step with resilience of deep ton or ring of nylon bonded to the metal, The 
all-nylon’ pile. Mixtures of wool and nylon, — resilient plastic grips the bolt threads so tightly 
less expensive, are also being used for carpets. that the nut can't work loose and come off. 


Smalle: trie wire ever developed for homes Butt-On® button replaces 
and buildings, a U. S. Rubber Co. product, en: z se of needle or thread. Its 
ables conduit’ to carry more conductors. Hard p together. They withstand 
shell of nylon protects the rubber insulation 


4, Atom Tracers 
Tell ow 


he 


‘Tests with radioactive fertilizer point 
way to needle orchards into producing 
bigger. better, and cheaper crops. 


HOOTING fertilizer into trees with a nee- 

dle, the way people take vitamin shots. 
may save countless tons of fertilizer yet yield 
more and better orchard crops. 

That's the promise held out by the amaz- 
ing results of the first use of radioactive trac- 
ers to study what happens inside trees, just 
as doctors now use such atomic-energy prod- 
ucts in medical research. 

In the pioneer experiments, conducted by 
Dr. H, E. Hammar of the U. S. Department 
of Agriculture, whole trees were made radio- 
active by feeding them irradiated phos- 
phorus from the atomic pile at Oak Ridge. 


Methods of Fertilizing Tested 


‘The tests compared the results of con’ 
tional and unconventional ways of fertil 
ing pecan trees near Albany, Ga. Phos- 
phorus, widely used in phosphate fertilizers. 
way chosen for the study because of the con- 
venient 14.3-day half life of its radioactive 
form, This is long enough for the experi- 
but short enough so that the radio- 

rapidly disappears and requires no 
prolonged safety precautions. Dr. Hammar’s 
preparation consisted of powdered fertilizer 
containing ray-emitting phosphorus 32. 
pecan trees received 10 pounds each 
dry preparation, mixed with soil and 
placed around their roots. Then, using a hy- 
podermic syringe and a liquid solution of 
the fertilizer, Dr, Hammar injected it through 
holes bored into trunks, limbs, and roots of 
other trees, closing the holes afterward with 
corks. He also tried spraying a tree's foliage. 


Rays Show How It Spreads 


Ine “ase the telltale rays of the ferti- 
izer enabled him to observe its route and 
rate of progress to cach part of the tree. 

Outstanding the advantage shown for 
fertilizing by injection. Only 1 40 of phos- 
phorus placed around roots may be used, but 
more than a fourth of phosphorus injected 
directly into them is absorbed within a week 
and rapidly reaches every part of the tree, 

This method not only would thus save fer- 
tilizer but, says Dr. Hammar: “It is logical 
to believe that farmers soon will be able to 
control the growth and health of trees to a 


degree heretofore undreamed of, enabling 
them to cause larger crops of much. finer 
fruit and nuts END 


Now Aids for 
The Blind 


Musie Writer. This pencil guide en 
ables a sightless composer to write mu: 
at rate of a page in 12 mimutes for simple 
time, Symbols are positioned by using cut 
outs attached to guide frame. The device 
and those below are sponsored by the 
American Foundation for the Blind 


Micrometer. Adapted trom the 
ign. this instrument works by 
se of feel, Larger gradu 

ns are noted with fingertips from ridges 
of adjacent fixed and sliding scales at 
ached to frame. Smaller divisions are 
“read” from ridges on rotating. thimble 


Telescoping Cane. Made ot chro 

mium and brass, this walking stick col, 

lapses to 12% in. for carrying hooked in. 
icket armhole. Extended, it ad 

to 31%, 374, or 43% in. to suit the user's 

techniques of exploring his surroundings 
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Farley fires a cloud of pollen into 
d apple 

ven with bees on the job, 

orchards yield up to 50 5 


Shotgun Does 
es’ Work 


tin Washington's Yakima 
ley this spring, y 


1 may come across 
L. J. Farley blasting away with a shotgun at 
the apple trees in his 50-acre orchard. In- 
stead of pellets, though, his shells are filled 
‘or this is his way of helping 

at pollenizing time 
ed doing it back in 1943 when 
bad weather during the short fertilization 
period was making the bees, which work only 
when it’s warm and sunny, particularly stub 
born. Furthermore, pollination by hand, an 
emergency method requiring large crews of 
migratory workers, was ruled out by the war 
time lack of manpower 

His new method worked so well thi 
Farley is busier than the bees. Come each 
spring, he loads up his old 12-g: 
the pollen-laden shells and goes out into the 
freliard to aressiga anither “sho 
ding” of his apple blossoms. 


now 


gauge with 
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bearing blossoms 
es bloom in sprit 
Only 
lected 


hand-picked when 
lly about April 20. 
ollination are se 
plucked just as 
ow precious, for 
bloom wilts 


pollen must be extracted be 


Shielded by canvas windbreak, worker gives 
blossoms final screening to remove anthers, tiny 
sacs that hold the pollen. These are cured by 
slow drying wnder sun lamps at 70° F. for 48 
Hioties i mnidified room. Called bulk pollen, this 
percent anthers, 25 percent pollen, 


Er 


HOSE traffic signals that madden and 

protect you at 30,000 U. S. street and 
highway intersections are really alarm clocks 
that have been to college. 

Not only do they flash the right-colored 
lights at the right time, and in the right se- 
quence, but they can even correct themselves 
if their timing gets off schedule. 

Heart of the signal is its controller, con- 


Time intervals for green, amber, and red lights 
are set by long metal keys fitted through slots on 
timers outer le key on inner circle 
corrects signal's timing if it gots off schedule 


Closeup of solenoid and light switches (below) 
shows how switches’ spring-steel tips finger cam 
contours to make and break circuits. Circuit closes 
where tooth on cam wheel (left) is removed 


Howa 


ffie Signal Works 


tained in a metal box usually fastened to the 
light pole. This complex mechanism has two 
main elements: a timing device, operated by 
a synchronous motor; and a set of switches, 
flicked by a series of cams controlled by the 
timer, to turn the lights on and off. 

The signal shown here is made by the 
Marbelite Co., of New York, one of the larger 
manufacturers of such 


Shc 
Back view of controller shows timing disk, 
tor, reduction gears, Microswit 


light switches ing on the 


The dr: 
ige shows how they all work together. 


-on_gears of different sizes vary length of 
cycle of the two lights: green: d 
red-green, amber-red, back to green-r 
changes shown below run from 50 to 90 seconds, 


micnoswirents 


‘ 


How signal corrects itself: Power to solenoid 
(below) feeds through S-3 (Switch 8) to S-1, 
closed by advancing key. Once in each camshaft 
revolution, a cam opens S-3. If timing is correct, 
ynchronizing key closes -2 at same time, com- 
pleting circuit anyway. If timing is off, open cir- 
cuit to solenoid halts camshaft till this key comes 
around. Delay puts the lights back on schedule. 


TIMING WHEEL | 
RESTNCHRONIZING. 
wer 


How master control keeps lights on series of 
intersections working together: If timing wheel 
at slave station gets out of step with master, its 
synchronizing key closes S-5, contacting “hot” 
trunk line fed through S-4. Relay opens power 
switch to motor. This stops slave's timing wheel 
until synchronizing key on master opens S-4, 
allowing the switch to the slave's motor to close. 


marcy 1949 115 


“= ae 2 a > 
Boat's builders test it under oars and with 10-hp. outboard. Seats and floorboards lift out. 


eee 380-lb. Boat 
ee Can Double 
Asa Sled 


HIS aluminum-alloy skiff, now being 
ed in Arctic inland waterways, is the 
Army's answer to a sub-zero supply problem. - 
Weighing only 380 Ib., it can be carried by its 
crew of four. Afloat, it carries them plus 3,000 
Ib. of provisions. Runners along the bottom 
let it slide easily over snow and ice, while 
watertight sections fore and aft make the 
boat unsinkable. The bow compartment is 
accessible through a hatch for dry stowage. 


Bottom is flat for easy handling and dragging 
over ground. Plastic runners for sliding over snow 
and ice are replaceable. The versatile new boat 
is made by the Edo Gorp., of College Point, N. ¥. 


Boat is 18 ft. long and has 6-ft. beam, Fully 
loaded, it draws 18 in, Six main transverse frame: 
plus reinforcing stiffeners between, provide rigid 
ity and maximum strength with minimum weight. 
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Avro-nopy refinishing has been speeded 
up to a one-day job through the use of an 
infrared baking oven that dries an enamel 
coat in half an hour at a temperature of ap- 
proximately 250 deg. 

The ovens are being franchised to refinish- 
ers in major cities by Durabake Incorporated, 
Bridgeport, Conn. In addition to speed, the 
company claims the advantage of lowered 
labor cost in the processing of a car. After 
the body preparation it is only necessary to 
spray on one coat of enamel, as at the right. 
The car is then placed in the oven (above) 
for fast drying. No intermediate sanding or 
spraying is needed, and the usual final buffing 
is also eliminated. 


Conveyor Speeds Car Painting in British Plant 


Cannren through this long spraying booth 
at the Austin Motor Company, Birmingham, 
England, car bodies can be painted at the 
rate of 1,600 a week. Rotary cradles sus- 
pended from an overhead conveyor move the 
bodies down the length of the plant. A coun- 
terbalancing arrangement on each cradle per- 
mits the body to be rotated by the sprayer so 
that he can apply the paint at the best work- 
ing angle; it also allows him to reach other- 
wise inaccessible surfaces. Installation cost 
about $500,000. The plant is manned by” 
seven sprayers. 


Infrared Oven Bakes New Enamel Finish on Cars 
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Gus ets in Under the Wire 


Tricky oil leaks, balky windshield wipers, and 
something he can’t remember give Gus a hard time. 


By Martin Bunn 


1HE morning was gray and gloomy. So 

was Gus Wilson’s mood. He had awak- 
ened with an uneasy feeling that there was 
something important but unpleasant that he 
must attend to today. He tried to shake off 
the feeling but it returned with a nagging 
persistence. 

By the time he reached the Model Garage, 
Gus had a first-class grouch stewing. He 
snapped a blunt reply to Stan Hick’s cheer- 
ful greeting and he cut Greg Jones short when 
the grease monkey began to tell him about 
last night's basketball game. 

Stan and Greg swapped surprised glances 
and shut up. They spoke to their’ usually 
good-natured boss only when it was abso- 
lutely necessary. Then they used an icy 
politeness that was disconcerting to Gus. 
Before ten o'clock, Stan and Greg had suc- 
ceeded in making Gus feel like a heel. 

Asa result, he had worked up a good head 
of steam when his partner, Joe Clark, stepped 
out of the office a little while later. Joe was 
looking at a sheaf of papers he carried and 
didn’t notice the blunt greeting Gus gave 


him. 

“We'd better get this fixed up right now.” 
Joe said, tapping the papers with his pen. 

“I haven't time to fool around with a lot of 
your darn figures today,” Gus growled. Even 
in his usual good humor, Gus detests paper 
work, “Can’t you see I'm busy?” he went on. 
“Shop full of cars and they're all rush jobs— 
according to the owners.” 

“But...” Joe began. 

“I don’t care what it is,” Gus cut in. “What- 
ever you've got, it'll have to wait until tomor- 
row-as far as I’m concerned, anyhow.” 

“Tomorrow'll be too late,” his partner 
snapped, getting his hackles up. 

Gus mumbled something that Joe couldn't 
make out and went on pulling the chain hoist. 
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“I don't care what it is," Gus 
cut in. “Whatever you've got, it'll have 
to wait until tomorrow.” 


Joe watched him for half a minute and then 
grinned sourly. 

“All right, if that’s the way you feel about 
it.” 

“That's the way I feel about it,” 
plied shortly. 

Joe spun on his heel and marched back into 
the office, his back as stiff as a ramrod. 

From that point on things got worse. The 


Gus re- 


day dragged along slowly and gloomily. One 
thing after another went wrong. By lunch 
time, Stan and Greg were snarling at each 
other. Gus knew it was his fault but somehow 
he couldn't bring himself to make the friendly 
overtures he knew would break the tension. 
Still burrowing in the back of his mind was 
the consciousness of something that had to be 
ione today. but he couldn't bring it to the 


surtace. Every now and then he'd stop his 
work and try to concentrate on remembering 
it. 

About four o'clock a horn blared outside. 
Greg pushed the door aside and an old sedan 
rolled into the shop. A fat man stepped out of 
it and began talking before he had both feet 
on the garage floor. 

After I been driving this bus for nearly ten 
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years, all of a sudden she turns into an oil 
hog,” he complained. “I put in a quart and 
the next thing I know it’s all gone. Where or 
how, I don’t know, but I’m fed up with al- 
ways buying oil.” 

“Tl take a look,” Gus said. There's nothing 
that Gus enjoys more than a trouble hunt so 
he perked up a bit. “Ever notice any oil under 
your car after it’s been parked—say over- 
night?” he asked. 

“Not a drop,” the owner told him. “I lose 
the oil on the road but I don’t know how. Had 
a complete motor overhaul not long ago. The 
garage charged me plenty but they swore the 
car would be as good as new. It was after that 
she started eating oil.” 


How Many Ways Can You Lose Oil? 


“Stan,” Gus called, “come here and give 
me a hand, will you?” 

“What's up, boss?” Stan asked as he came 
from the rear of the shop. 

“Got another of those tricky oil leaks to 
find,” Gus explained as he raised the hood. 
“Trot around back and see if the tailpipe is 
oily.” 

“What's that got to do with it?” the fat man 
asked, 

“The blow-by past the piston rings and 
valve guides can push oil out of the crank- 
case,” Gus told him, “and it will show up as 
an oil film in the end of the tailpipe.” 

“No oil back there,” Stan reported. 

“Well,” Gus sighed, “we've got to do some 
careful looking.” 

Evidence suggested that the main-bearing 
seals were tight. So were the cap screws hold- 
ing the oil pan. All visible gaskets seemed 
okay. Gus turned to the clutch housing. 

“How could that have anything to do with 
it?” Stan asked. He'd almost forgotten the 
earlier unpleasantness. 

“Tf the breather holes in the clutch housing 
are clogged with mud or grease,” Gus an- 
swered, “that might cause the clutch assem- 
bly to suck oil. But this is okay.” 

“I didn’t know there were so many ways of 
losing oil,” the fat man said. 

“There are dozens of ways,” Gus said, “and 
some of them are very tough to find.” 

“How about that one we had last week?” 
Stan put in. “The breather pipe.” 

“Yeah,” Gus said, “that was a real tough 
one. We had to work the paper dodge on it.” 

“What's this business about the breather 
pipe and the paper dodge?” the man wanted 
to know. 
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“Well,” Gus began, “that car had been los- 
ing oil, too. I tried every test I knew to find 
the leak in the shop, but no soap. So we tied a 
big sheet of heavy wrapping paper under the 
engine and took the car on a road test. When 
you come back from a test like that and find 
cil spots on the paper, you usually can tell 
where the leak is.” 

“Yeah?” said the fat man. 

“Sure,” said Gus. “Just untie the paper and 
hold it over the engine in the same relative 
position. Then notice where the spots are and 
check the engine parts under them.” 

“It sure found that one,” Stan said. 

“What was the trouble?” the new customer 
asked. 

“The engine’s rear breather pipe,” Gus re- 
plied. “You never could have found it by 
checking in the shop. Had to take the car out 
and run it. When the car was moving, the 
wind stream across the outlet of the rear 
breather pipe built up a vacuum in the pipe 
that caused the oil leakage. A few small holes 
drilled in the pipe stopped the vacuum from 
forming and ended the leak. It’s a simple cure 
but a tough leak to locate. 

pinibe that's where my leak is,” the owner 
said. 

“Nope,” said Gus. “There isn’t any oil on 
the pipe. There would be if you were losing it 
there. I checked.” 

“Then let’s get started with the paper test,” 
he urged. 

“Not so fast,” said Gus. “I want to check 
the oil lines first. Start the engine, Stan.” Gus 
bent over the engine again and began check- 
ing the oil lines and fittings. After a few min- 
utes he straightened up. 

“Find it?” the owner asked. 

“Yep,” Gus answered, “here’s your oil 
thief.” He pointed to the nut securing the 
input line to the oil filter. “I found a thin film 
of oil on this line and it led to the nut. When. 
your engine was reassembled after that over- 
haul, the nut wasn’t tightened enough. That 
caused a leak when the pressure was high and 
the oil was warm-say at fairly high-speed 
road driving. At low or when the oil 
was cold, the fitting didn’t leak. A little tight- 
ening will fix it up all right.” 


Rain Brings More Trouble 


“So that’s what's been wasting my oil,” the 
fat man groaned. Then as Gus turned from 
tightening the nut, the man said: “This has 
been one tough day, hasn’t it?” 

Gus looked at the fat man closely and then, 


without knowing why, he agreed with him. 

“Well, I've got it done, anyhow,” the man 
added as he climbed into his car. 

“What—the day?” Gus asked. 

“Are you kidding?” the man grinned, put- 
ting his car into gear. 

As the shop door closed behind the old 
sedan, even the weather took a turn for the 
worse. The gray murk thickened into an icy 
rain driven by a howling March wind. Sheets 
of water lashed down on the highway and 
rattled against the shop windows. 

Before long there was another horn 
squawking outside the shop door. Stan 
opened the door to let in a water-streaming 
coupe with its headlights burning. Joe Will- 
iams, the City Alarm’s local reporter, jumped 
out. Gus noticed that Williams, too, looked 
like he'd had a rough day. What's the matter 
with everybody, Gus wondered. 

“Never thought I'd make it here,” Williams 
said. “What a rain!" 

‘What happened?” Gus asked. 

“Couple of miles up the highway my wind- 
shield wipers almost stopped working. I 
couldn't see where I was going.” The re- 
porter glanced at the shop clock and let out a 
yelp. “For the love of Mike, fix those wipers 
quick, Gus. I've got to get to the post office to 
catch the 5:30 mail. It’s the last one out.” 

“Tl do my best,” Gus said, “but I never 
make promises about slow wipers until I find 
what makes ‘em slow. Sometimes you can fix 
‘em quick, sometimes not.” 

“This just can’t take a long time.” the re- 
porter groaned. 


Gus Wakes at the Count 


While Williams hopped around nervously, 
Gus checked the wiper hose for air leaks, but 
found none. He disconnected the wiper mo- 
tor, examined it, and replaced it. Nothing 
seemed to be wrong with the motor, but when 
he switched on the wiper, the blades still 
swept slowly across the windshield. 

“How about it?” Williams asked. 


“It might be,” Gus said, “that the manifold 
vacuum is low. Finding out why and fixing it 
might take a long time.” 

“I tell you,” Williams almost screamed, 
“that I'll be sunk if I don’t catch that 5:30 
mail. There must be something you can do. 
Come on—pull a miracle out of your hat. 
You've done it before.” 

While the reporter raved, Gus discon- 
nected the hose. He held it up to the light, 
looked through it, and laughed. The hose 
showed no outside bulge but the inch nearest 
the intake manifold was so swollen inside that 
the aperture was almost closed, Gus handed 
the hose to Williams and told him to take a 
look. 

“The heat and manifold fumes broke down 
the rubber,” Gus said. He cut off the swollen 
section and replaced the hose. The wipers 
swept back and forth vigorously. 

“Open that door!” Williams yelled, jump- 
ing into his car. “I'll pay you on my way back. 
No time now. I've got to catch that mail. If 
your return isn’t postmarked the fifteenth, it 
means a fine.” 

Gus watched the coupe shoot out of the 
shop. 

“Return .. . fine .. . what's the matter with 
that guy?” he muttered. Then it dawned on 
him. “Holy cow!” he yelled. “Joe! Joe Clark!” 

“What's biting you now?” his partner asked 
from the office door. 

“I've forgotten to make out my income tax 
and it’s got to go in today. You'll have to help 
me. I always get it all balled up. I've known 
all day there was something that I had to do, 
but I couldn't. . .” 

“All you've got to do is sign your name,” 
Joe laughed. “Don’t you remember you gave 
me the dope right after the first of the year? 
It’s made out and I tried to get you to sign it 
this morning, but you were so crusty that...” 

“Never mind that now,” Gus snapped. 
“Gimme the blank and a pen. I've got to get 
that 5:30 mail. You don’t want to see me pay 
a fine, do you?” END 
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Speedometer Cable Fixes Horn. 
‘A good way to replace defective horn wiring 
is reported by Lester L. Haberman, of Hart- 
ford, Conn. Instead of fishing wire through 
the steering column, he uses a broken piece 
of speedometer cable as a leader. A bent clip 
soldered to the end, small enough to pass 
through the hole in the column, hooks the 
horn wire to pull it through. A blob of solder 
on the tip will engage it securely. 


= I 
aft 


Grommet Guards Heater Hose. 
In making a hole in the firewall for heater 
hose you may have to drill a circle of holes 
and chisel out between them. Protect the 
heater hose from the jagged edges by slitting 
a piece of windshield-wiper hose and cement- 
ing it around the rough inside edge. 
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Bolts Pall Oil Retainer. The oil seal 
on the differential housing of one Plymouth 
seemed to be in for good, but Stanley T. 
Lusas, Woodbury, Conn., found a way out 
Sawing a flat on two 3/8” carriage bolts, he 
was able to slip the altered boltheads into the 
groove from which the felt ring was removed. 
By alternately tightening nuts against a sim- 
ple bar yoke, he drew out the seal. Different 
bolts may be needed on other cars, 


Wrist Pin Drives Shackle. When 
installing rubber-insert shackle bolts, George 
Pedley, of N. Grosvenordale, Conn., uses two 
other parts as tools. A wrist pin, annealed by 
heating, is employed for driving the bolt, and 
a connecting rod is used as a guide to keep 
the rubber from expanding. 


Trouble Light Doubles in Car. 
One extension cord kept in the car is always 
available for use as a trouble light with the 
accessories added by W. M. Dierks, of Chi- 
cago. He installed a standard 110-volt outlet 
in the car, wiring it from the ammeter to 
ground, At the other end is a 6-volt bulb 
with a standard screw base. For use on house 
current it is only necessary to replace the 
bulb with a 110-volt one. 


Unit Windshield Cleaner. Tape a 
rubber squeegee to a bottle of glass-cleaning 
fluid fitted with a spray nozZle, writes Sally 
Mills, of Syracuse, N. Y. When the wind- 
shield needs cleaning you only have to dig 
out the one unit to spray the fluid and wipe 
it off immediately. 


Wear Alters Clearance. Worn cam- 
shaft bushings may cause burned valves by 
reducing the apparent tappet clearance. 
Caral Lee, of Weld, Me., suggests this test 
for Chevrolets: Set the No. 1 tappet, remove 
the fuel pump, pry up the camshaft, and re- 
check the clearance. Since the camshaft tends 
to ride at the top of its bushings during ro- 
tation, the measured difference should be 
added to the normal clearance. 


Stool Built of Brake Drums. One 
mechanic made his job easier by welding 
two discarded brake drums together. Four 
casters on the bottom and a sheepskin buff- 
ing pad on top make it a serviceable rolling 
stool. It’s particularly good for jobs for which 
you'd ordinarily have to kneel. 
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Surplus Parts Made into Streamlined Midget Car 


Tue State of Michigan collects $4 a year 
license fee from Dale and Dick Kitchen, 
above, which should be sufficient proof that 
the speed wagon they are riding in is no toy. 
Built for them by their father, Jae D. Kitchen, 


of Caro, this car can do about 12 m.p.h. A 
1%-hp, gasoline engine supplies the power; 
it is joined by a flexible coupling to a hy- 
draulic transmission of the type used for 
turret contrel_on bombers. The transmission 
operates in either direction, and automati- 


Plastic Dome Tops Hybrid Auto 


A MIXED assortment of old automobile and 
aircraft components went into this homie- 
made car built by Ray Sears and his son 
Vernon, of Tulsa, Okla. It took them about 
six months of spare-time work to complete 
this answer to the new-car shortage. Auto 
parts ranging from Ford to Cadillac are rep- 
resented. A Ford V-8 engine with dual car- 
buretion and other modifications was used. 
The builders estimate 100 m.p.h. top speed. 


Side Mirror Has 
Fingertip Control 


Ixsive adjustment for 
outside mirrors is provided 
by Saf-T-View® side mir- 
rors, made by Trout & 
Lewis, Glendale, Calif. The 
lever plane marked A is for 
horizontal movement; B is 
for vertical. Together they 
eliminate most blind spots. 
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cally returns to neutral. In this position it has 
a locking action that serves the car for brakes. 
An airplane gas tank was split in two to make 
the streamlined body. A grille is welded in 
front. The uncovered rear view at the right 
above shows the motor and transmission and 
the double V belts that go from the trans- 
mission to a jack shaft and then to the axle 
shaft. The left rear wheel is the powered one. 
Approximate cost for all parts, including the 
motor, was $350. 


Car Built Entirely of Scrap 


Amen by two youthful friends, 16-year-old 
Brian Lloyd-Jacob, of Banstead, Surrey, Eng- 
land, built this odd-looking but useful ve- 
hicle entirely from cast-off parts. Cash outlay 
totaled only 12s. 6d. (about $2.50). Eco- 
nomical in operation as well as construction, 
the car gives about 65 miles a gallon and has 
a road speed comparable with that of much 
larger cars. Parts from scrap heaps and 
junk yards make up the bulk of the materials. 
Peter Billing and Geoffrey Fletcher helped in 
rounding up and assembling the components. 
Photo shows Brian working the kick starter. 
Geoffrey is at the wheel. 


Extension of fender lines and fender-housing of headlights give sedan graceful appearance. 


Little Crosley Looks Bigger 


MERICA’S smallest car has take 
hints from its big brothers. a 
y restyled to look larger, now also 
has such big-car features as sealed-reflector 
headlights, blinker directional signals, and 
two windshield wipers instead of one. 
Nor is this all. Compression of the four- 
-hp. engine has 
pmpany engineers 


Os 


n raised to 7.8-to-1, 
say this adds about 5 miles per gallon to the 
gasoline range. With 7.5-to-1 compression, 
this was 35 to 50 miles per gallon 

Rotators have been added to the exhaust 
valves. These cause the valves to tum a 
fraction of an h time they open 
allowing bits of carbon and other combustion 
produets to pass into the manifold. This re- 
duces wear and pitting of the valve. 


m_ has been upped to 7.8-to-1. Other 
g engine improvements include a larger starting 
‘our-ring pistons with the top ring chro- motor an renerator, a voltage regulator, an 
mium plated reduce oil consumption. ath air filter, 


New rotators are claimed to length 
valve life three to ten times. Show 
a full (right) and sectional v 
adapted from ‘Thompson Prod 


exhaust Dash instruments are nov rouped in one 
here in ret anel just ahead of driver. More 
these were luggage space is ble in all models. It's 
Roto-Capt. reached by pulling forward hinged rear 


a 


march 1949 185 


Sports-Car Fans Ride 
Four-Wheeled Hobby 


-made 


Some of their small, forei 
cars are a dozen years old, but they 
still look like a million bucks. 


By BR. P. Stev 
PS Photos by W. 


nson 
Morris 


Ss" K of sports cars, and most Americans 
will think of snappy convertibles from 
Detroit. These, it is true, are sporty, and 
certainly fine cars, But the sports-car de- 
votee will tell you that they're far from 
what he’s talking about. 

Typically, a sports car is foreign. There 
is none made in the U.S. Two structural 
differences distinguish it from the family 
passenger car—its chassis and its engin 

Although small, the engine usually devel- 
ops more horsepower per cubie inch of piston 
displacement than anything you've been ae- 
customed to driving. The new high-com- 


M.G. Midge’ 


one of most popular sports ears, both here and abroad. This 


pression Cadillac engine, for instance, de- 
velops only 160 hp. for 331 cu. in.—less than 
% hp. per cu. in. Sports-car engines often 
give as much as % hp. or more per cu. in. 
A sports car is low-slung, and usually has 
a short wheelbase. Body types vary, though 
they're mostly open two-seaters. Four-speed 
transmissions are the rule, Performance is 
excellent, especially in road-kecping and 
cornering” qualities. They'll stay on curves 
at speeds that would send the family sedan 
blooping into the guard rail, Springing is 
hard, uncomfortable in f and after a ride 
you may wonder that anyone would want 
a sports. car 
Their appeal is basically to the art of driv- 
ng—to the stimulus of skillfully trolling a 
high-performance mechanism. Take the 
case of the new: two-seater Jaguar, sensation 
of the recent London auto show. The manu- 
facturer plans to turn out some 2,000 of 
these in the next year. Within a few weeks 


a 48 model. 


si eiied 


New Jaguar. This streamlined honey has aroused 


lots of enthusiasm among U. S. sports 
Two models are available, They're identical 
except for the engines. One has a 210-cu. in., 


after the first announcement, orders for 
1,600 had poured in from the U. S. alone. 

Rated one of the hottest sports cars, this 
Jaguar is powered by an entirely new engine 
—with twin overhead camshafts, hemispheri 
cal combustion chambers, and 7-to-1 com- 
pression. The car will sell in the U.S. for 
less than 


rcharger gives added power. Notice the 
take just under the hood and the blower 
at center. The 4-cyl., 76.25 cu. in. 
engine has overhead valves, pushrod operated 
The M.G. shown was fast enough to place th 
in road race at Watkins Glen, N. Y., last fa 


d 


- costs about $2,400 in the U. 


6-cyl 


engine that develops 160, hp. at 5,000 
rpm, Top speed is 120 mp.h, The other has 
2 121-cu, in., 4-cyl. engine, developing 95 hp. 


for a top speed of 100. Price: under $5,000. 


A sports car lies somewhere between the 
conventional American family car and the 
high-speed machines that burn up the track 
at I At times, it may serve just 
for tr But not often, Its main 
purr the owner a lot of fun 
and sport, Developments that eventually 
find their way to passenger vehicles fre- 


lianapolis. 
portation, 
is to give 


S. Below are some fe 


res you get. 


Wateh 


ather than the speed- 
ometer a rule with. sports-car 
drivers. The idea is to manage the throttle and 
shift lever so the engi sat its most effi- 
cient speed. In. this d MG, this 


speed is somewhere ar 


LAs 


EGET vacuumoressure 


Delahaye. Althou 
years old, you mii 
for the 
this Figoni & Falaschi 
designed the bumpers. 
18S-cu, in. engine de 


future. Tt was one ted with 
dy in 1937. The owner 

Its_triple-carburetor, 
ps 130 hp. 


quently are given their first tests on sports 
cars, 

The American demand for this type of ear 
has gone into two channels, On the one 
hand, you have the hot-rod fans, the lads 
who take a conventional American car, strip 
it down, shave off the head, and personally 
perform a few other tricks to hop it up. 
When they're finished the result bears little 
resemblance to the original car 

On the other hand, ye 
siasts who own and drive foreign sports cars. 
These are standard products of the factory 


pw-alung B.M.W, of this type was 1940 win- 
ner of the Mille Miglia, 1,000-mile race in Ttaly 
on ordinary roads. In this race, it averaged 104 
nip.h. at & gas consumption of 26 m.p.g. The 
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The 


An all-aluminum body on this 1939 


British car gleams like polished ‘chrome, 


ered by a 80-hp., 6-cyl. engine 
up to 90 mph 


of Brooklyn, N.Y. 


from which they 


make few changes. 


Pow- 


it quickly gets 
It's owned by’ David Mitchell 


Among enthusiasts, an AC 
often is ranked as the Rolls Royce of sports cars 


e 


ame. Own 


's usually 


Considering the prices asked now, it may 
seem surprising that there are so many sports 
cars in the U.S, Look a little closer, how 
ever, and you'll see that a good many are a 


dozen or more years old, probably picked 


perform well 
ished metal, 


Ihand. But age makes little dif 
Kept in peak condition, they still 
and in their new paint, pol 

and bright upholstery they look 


like a million bucks. 


Sports-car fanciers here 


present owner has hi 


an American hi 


ry. They're quic 


two bolts. 


At the right 


the ¢ 


are organized in 


J it up to 108 mph, on 
Bumpers. were 
iy removable. by 


udded 


Alfa Romeo. F. T. Griswold, Jr., Wayne, Pa. 
won road race at Watkins Glen, 

1939 model last fall. T 
insikirin duperiioauece: doves IN) ig ed 
a top speed of 125 m.p.h. Compression i 
to-l, Body is a touring “Superlegger: 


two major clubs—the Sports Car Club of 
America and the Motor Sports Club of 
America. Both groups conduct frequent 
weekend field events. These include hill 
climbs, acceleration trials, average speed 
runs, obstacle races, and scratch races. 
Sometimes there are also informal get-to- 
gethers where the talk runs mostly to super- 
chargers, revolutions per minute, and ques- 
tions like “where can I get that spare part? 

Last fall, the Sports Car Club sponsored a 
road race, top event in all sports-car activity 
Conducted on a winding 6.6-mile ci at 


Power to spare! The pushrod engine of this 
B.M.W. has a displacement of 122 cu. in, and 
develops 140 hp.—well over 1 hp. per cu. in. 
Put this power in a light chassis and you have 


Cartoonist Charles $. Addams owns 
pe 35 Bugatti. It’s powered 
by a Qliter (122 cu. in.), straight-8 engine with 
a single overhead camshaft. Each eylinder has 
three valves—one exhaust and two intake ones, 
for better “inhalation.” 


Bugatti 
and drives th 


Watkins Glen, N. Y., this meet was the open- 
ing move in an attempt to revive road racing 
in the U.S. This sport thrived here early in 
the century and still arouses national interest 
in European countries. 


Most sports-car enthusiasts got the habit 
as kids. They're hobbyists from the toes up. 
Over the years they've probably owned and 


traded several cars. A few of the better- 
fixed keep a full stable of cars. The greater 
number, however, are one-car men. This 
they give the constant and loving care that’s 


due a high-performance machine. 


1 weight is 1,650_ Ib, 

ing for only 95 Ib. 
ets so hot, fan 

ting tubes. 


lots of speed. The tot 
an aluminum body accoui 
Because driver's compartment 
was added to one of two venti 


» 


4 
\ yes 


* INDUCTION 
PIPE 


American make n condition by Alec Ulmann, Old 
. " conn, it apable of alot « 
than n. It's powered by T-I 


Mechanics 
and 
Handicralt 
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expert does it. Page 214 


Moldings 
Make the 
Difference 


Whether you use them to hide joints 
and edges or for ornamentation, 
shaped surfaces enhance your work. 


By Edwin M. Love 


vie are many modernists who use the 
word “molding” as a cross between 
insult and an epithet. For them, any furn 
ture ornamentation beyond the simplest and 
most functional belongs only in the history 
books. Most of us can join them in their 
admiration of simplicity and forthright con- 
struction, but tradition is a sturdy thin; 
We still respect the work of craftsmen like 
Chippendale, Jacob, and Hepplewhite. Try 
to picture their masterpieces without mold- 
ings! 

Let’s not forget, too, that moldings can 
be functional. An applied bead and cove 
conceals the raw edges of a plywood table 
top, a quirk on a hanging stile camouflages 
the joint between it and the door, and a 
bead on a drawer front helps conceal the 
sliding clearance. The drawings on these 
pages illustrate other applications. Whether 


COMBINATIONS OF BEADS AND COVES: 


1. Rough a thumb 2. Test the contour 
mold with a hand as you work with a 
plane by cutting cardboard — templat 

corners repeatedly. Use it to mark ends, 


a 


3. A rubber, or sanding block shaped to a 
reverse profile of the mold, smooths the edge. 


woox 1oWAnD 
Sawero“on 


wom yowano = 
cHAUrER 


stock, splintering can 
prevented by either of the two methods shown, 


Combinations give moldings variety. Right, use molds to conceal door and drawer clearances. 
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5. Reeding, or beads set close together, is 
made by scoring between the beads with a saw. 


7. Save costly wood 
by gluing a thin strip 
toa backing. Split it 
off after making mold, 


€ 
planes will make a ¥ 
riety of molds. Irons 
ne in many styl 


9. Horizontal strokes 
with bevel up—level 
molding to depth. 

a with bevel down, 


for in moldi 
edges. Vert 
euts mark 


your specialty is building period furniture ot 
smaller projects such as boxes, bookends, and 
novelties, you'll find plenty of use for mold- 
ings. 

Never mind if you don’t own a shaper. 
You can make moldings by hand. Take the 
thumb mold, for example. This simple ellip- 
tic contour, while especially used in pro- 
vincial furniture, is pressed into service in 
many other structures. It gives lightness to 
a heavy table or bench top without resorting 
to projecting angles that are soon worn 
down. The tools needed to make it are a 
plane, sandpaper, and one or two rubbing 
blocks hollowed to fit parts of the curve. 

Cut a cardboard template (Fig. 


and 
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use it for drv the curve on the ends of 
the piece and aiso for testing the profile as 
it is being shaped. Rough the molding with 
the plane, as in Fig. 1, cutting chamfers and 
repeatedly planing down the comers. Accu- 
racy depends on how steadily you can hold 
the angle of tilt throughout the stroke. 
Machinelike precision, however, isn’t always 
necessary. Much of the charm of handmade 
provincial furniture lies in subtle irregulari- 
ties of moldings and surfaces. 

Use of a contoured sanding block, or rub- 
ber, is illustrated in Fig. 3. Press a piece of 
coarse sandpaper over the planed molding, 
and fold the sides up around the block for 
easy gripping. For fine sanding the water- 
proof type of abrasive paper may give best 
results, as it has a flexible backing that will 
follow the curves of the mold and rubber 
better than the stiff-backed abrasive paper. 
Use it dry, of course. 

Shaping a semicircular bead on the edge 
of a board is but a step removed from mak- 
ing a thumb mold. Fit the rubber to the arc 
of the circle. Often a thumb mold or bead or 
quarter round is offset by rabbeting to form 
a fillet at one or both surfaces of the piece. 
You'll find a rabbet plane handy to work near 
the inside corners, and a cabinet scraper is 
good for cleaning off ridges preparatory to 
sanding with a rubber. Make the cloverleaf 
design by shaping quarter rounds on the 
fillets and a half round on the tongue. 

A table or cabinet top requires molding 
of the ends as well as edges. It is good pol 
to shape the ends first so that if any splinter 
ing oceurs when the plane or chisel exits at 
the far edge it can be cut away when the 
edge is shaped. It is sometimes possible to 
work from both edges. This minimizes splin- 
tering, but because the stroke isn’t continu- 
ous there may be a tendency to crown or 
gouge the edge. 

Two other methods for preventing split- 
ting are shown in Fig. 4. In one the edge 
is left rough, and an allowance of %” or more 
is made for trimming. The arris on this 
waste piece is nipped off in a chamfer, and 
there is no danger of splintering if you work 
toward the chamfer. Where nothing can be 
spared from the width of the work, the 
other method is useful. Clamp a buffer 
block to the far edge and work the mold 
through it. If there is any splintering it will 
be in the waste block and will do no harm. 
Make sure the block is clamped tightly. 

Moldings can be worked on the edges of 
plywood if the piece is to be painted, but 


there will be end-grain to seal and holes to 
in some of the plies. 

Reeding—or parallel beads set close to- 
gether—flutes, or combinations of them are 
sometimes used to ornament surfaces of cal 
net fronts. These can also be made with 
hand tools. For reeding, the first step is to 
score between the beads with a saw as 
shown in Fig. 5. Then chamfer with a rabbet 
plane and with light chisel cuts along the 
sides of the beads. Finish with the rubber. 
You can exercise your ingenuity and design- 
ing skill in combining small and large beads 
or coves, 

If you own a combination plane or can 
borrow one from a friend, you can make a 
wide variety of moldings with little diffi- 
culty. Extra blades of various patterns can 
be purchased. Use of the plane is illustrated 
in Fig. 6. Insert a bit, align the spurs with 
its edges, set the depth gauge and fence, 
and plane to depth. A trial cut will indicate 
the thickness of the shaving you should 
attempt. When one bead is made, shift the 
fence to bring the bit into posit for the 
next. Use a round-nose cutter for flutes, and 
turn the spurs to a noncutting position. If 
beads are combined with flutes, plow grooves 
between the beads before working them and 
the flutes to shape. 

Strip molding should be cut in the edge 
of a board and then sawed off after it is 
completed. To economize with expensive 
hardwood, glue the strip to a backing board 
with a ribbon of paper between. Make the 
molding; then split off the strip by driving 
the edge of a chisel into the paper joint 
(Fig. 7). 

You can save material in large moldings 
by treating the face of a thin piece as if it 
were the edge of a heavy section or triangle. 
Such a molding is termed “sprung,” and 
finds wide use in inside corners and built-up 
assemblies such as cornices. 

When a curved edge is to be molded, 
you'll have to-resort to carving. The first 
stage in shaping a quarter round flanked 
by fillets is pictured in Fig. 8. Part of the 
molding has already been made in order to 
show the effect. Firm in the outline with a 
chisel. Level the molding to shape with 
horizontal strokes, and finally trim the 
round profile with the bevel of a flat chisel 
as in Fig. 9. It is necessary to work with the 
gr A cardboard template is a big help 
in sanding the work. 

One version of the old-time scratch stock 
—a tool for scraping moldings—is shown in 


10, Seratch stocks with interchangeable hladex 
can be used for making many different mold 


11, The wedge as well as the slots in the be 
and handle is hollowed so sha 


Fig. 10; construction details are’ given in 
Fig. 11. The blade is ground or filed to shape 
and whetted sharp. An old cabinet scraper 
or saw blade furnishes the material. Clamp 
the blade with the wedge. The holes in the 
stock and handles are tapered to fit the 
wedge, and are relieved in front to allow 
shaving clearance. The wedge (which is 
also hollowed so that shavings can escape) 
bears on the shoulders of the openings. Fine 
adjustment of blade depth is not necessary, 
since the tool can be rocked forward for 
starting cuts, and you can slide it on its 
sole when the cut deepens. A tap on the 
upper end of the blade drives it down for 
a deeper cut. END 
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Building il better Dghous 


By Thomas William Helm HT 


HEN you solve your dog's housing 

problem, do it right-whether he’s just 
pooch that followed you home or a pure 
bred that cost you a few hundred de 

The first question that usually arises is 
how large to make the house, Here's a rule 
T've followed to answer that question: 
Build the house as wide as the full-grown 
dog is long, with the depth one and a half 
times the length of the dog. Make it high 
enough for him to stand up comfortably 
These proportions permit the dog to stretch 
out in hot weather and yet keep the house 
ough so his body heat warms it 
y n cold weather. 

Proper location of the house also is im- 
portant. The east or south side of a buildin 
or a board fence is a good spot. Such shel- 
ters help keep the house cooler in summer 
and less exposed in the winter. 

Double-thick flooring with a sheet of tar- 
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per between will keep out drafts and 
dampness, Nail the subflooring to four-by- 
fours and rest them on bricks, ‘That will 
e the house high enough so air can cir- 
to dry the soil under it after rain, 
Build the frame of four upright two-by. 


fours and top them with four horizontal two- 
by-fours. aie all lower comers. to. in- 
cre next step is the roof 


and ce ling boards together 
tightly and slope the roof for quick drainage. 
The space between the roof and ceiling will 
help protect the interior from. the  sun’s 
heat. Any type of shingles may be used to 
cover the sides and roof, Leave the front 
of the house completely open after facing 
it with 4” boards. This means better air 
circulation in warm weather. In winter, 
hang a burlap curtain in the opening to 
keep out drafts and rain or snow. 

For bedding inside, avoid newspapers 
and rags—they hold dampness. Cedar chips 
or shavings are best. 


1. Double-thick floors with a sheet of tarpaper 2. Brace each lower corner for extra rigidity. 
between help provide a dry, draftless interior, Added strength is needed when house is moved. 


boar 
and ceiling helps keer 


5. Extend roof I’ in fro a both the roof and si 
and rear, Slope enough t 4 ingles to keep out drafts and dampness, 
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An oldtimer brought to life. Simon Wik 
lard, early American clockmakur, pat- 
ented this design: in, 1802. 
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Brass 


By A. L. Elliott 


Pattenxed after a type of timekeeper 
that gained great popularity in the early 
years of the last century, this banjo clock 
xindsome addition to a room fur- 
nished in Early American. 

Its case, made of walnut. is decorated 
with brass, The barrel that holds the works 
was turned on a lathe. Dovel joints are 
used in the throat and lower box. 

The first thing to do is to obtain the 
works, since the size of the barrel will de- 
pend on that. If a good works from a mantel 
clock is available, you have the advantage of 
a rim and crystal—and perhaps a face— 
ready for use. The design shown here is 
for a fairly large works. If the one you use 


C8 a 


is smaller, alter the dimensions to suit. 
Follow the nine steps in the drawing on 
page 200 to turn the barrel. First glue up 


scraps to form the main part of the barrel. 
Use a solid piece, however, for the front 
since it will not be covered by veneer. After 
fastening the eplate to the softwood plug, 
tur a recess in the solid piece to suit the 
works plate or face of the clock, Then turn 
the outside of the barrel. Take the work off 
the faceplate. turn it around, and remount 


with the faceplate in the reces ed end. Cut 
out the plug and inside of the barrel, turning 
all the way through the solid piece. Lastly, 
apply glue all around the barrel and fit the 
1/28” walnut veneer. Use sheet rubber or 
cork between the veneer and clamps. 

If you use a clock with a pendulum, check 
to see how much room is needed for its 
swing before you begin to build the throat. 
Then cut the four sides from %” stock, using 
the prettiest piece for the front. Dovetail 
the edges at 1” intervals. Go ahead and glue 
up the throat. 

The lower box is made next. Sides are %” 
stock and the base is a %” piece. Note the 
two rounded steps under the base piece. 
Rabbet them out, sand them round, and cut 
the upper part to fit up inside the ends and 
sides of the lower box. Small strips are 
glued inside the box %” from the back. The 
back panel of &” walnut plywood is fitted 
inside the box and screwed to these strips. 

Next saw out and finish the lower bracket 
and screw it to the bottom of the box. Throat 
and box then can be screwed and glued to- 
gether. Don’t fit the barrel to the throat 
until you're ready to install the side rails. 
These brass rails are the show pieces of the 
clock, so do them carefully. Cut them from 
4” brass—don’t forget the studs that fit in the 
barrel and box—and smooth them down with 
a file and emery paper. After final polishing, 
give them a coat of clear lacquer. 

Cut a hole in the barrel to fit the rabbets 
on the throat. Next bend the two k” brass 
bands that circle the barrel. Drill about five 
holes in them and fasten them to the barrel 
with flathead brass screws and file the heads 
flush, Fasten the throat and barrel together 
with glue and screws, fitting in the brass 
side rails at the same time. The 1/16” by 
¥” by %” walnut corner angles for the front 
of the throat may be made with a rabbet 
plane and then glued in place. 

Make the picture frame to fit the front 
of the box perfectly. Rabbet the pieces of 
frame to just take the two pieces of glass 
and the picture. By making the glass remov- 
able, the picture may be changed when 
desired. A Currier and Ives print goes well 
with this type of clock. Swing the door on 
three small brass butt hinges. 

Turn the decorative acorns for the top and 
bottom carefully, carving the caps in about 
” squares. 

If you have to make a face for your clock. 
cut it from 18-gauge half-hard sheet brass. 
Drill the center hole and the holes for the 
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For the average works of this type of clock, 
the hands outlined above are about the right 
size. Photograph or photostat the face. and 
blow it up to At the size works you use. 


winding and adjusting keys and smooth all 
edges with emery cloth. 

ere are a couple of ways you can put 
the numerals and decorations on the face. 
The simplest one is to photostat or photo- 
graph the picture of the face given here. 
Blow it up to the right size and glue it to 
the brass plate. Then cover it with a couple 
of coats of clear lacquer. Or you can enamel 
the plate white and with a photo negative 
of the face in an enlarger, focus on the 
enameled plate. Then draw the numerals on 
the plate with India ink. Brush on clear 
lacquer when the ink is thoroughly dry. 
The hands shown in the drawing can be 
traced and cut from the same brass as the 
face. After sawing them out, finish them 
with small files and emery paper and apply 
black japan or enamel. 

The finish you give the walnut is impor- 
Sandpaper the entire case to a glass- 
like smoothness and apply walnut stain and 
walnut filler. Follow with three coats of 
hard varnish, rubbing between coats with 
wet No. 400 or finer abrasive paper. Rub the 
final coat of varnish with No. 600 wet paper 
followed by pumice stone and paraffin oil 
for a rather.dull finish. END 


Toy Pooch Runs 
with Car 


Ar wuateven speed you drive, this toy 
dachshund will keep up with you, his short 
legs spinning and his long ears. flapping. 
Mount him on a fender and he'll keep a 
child amused on a long drive. 

The four legs in each unit are scroll-sawed 
and mounted on a wire nail. Only two legs of 
each unit are visible at a time, but they'll 
spin in the slightest breeze. Drill the holes 
for the nails slightly large for free turning 
and place thin washers on each side. 

Cut the inner part of the body and the 
head from one piece of %” stock, with two 
-round cutouts for the leg units. The two 
sidepieces of the body are &” plywood. Glue 
them on before putting on the ears, red felt 
tongue, and eyes. Tack on the brown felt 
ears from the underside. When they hang 
down, the tacks will be concealed. The tail 
also is brown felt and is nailed into a saw 
kerf as shown in the drawing. You can cut 
the eyes from white gummed paper and ink 
in the darker parts. Paint the body chocolate 
brown, the belly and legs tan, and the feet 
brown. Then drill holes in body and base 
for the dowels.—Hi Sibley, Nuevo, Calif. 


® uwar yon seeeo; eae evos 
ero Soon ConA 


@ wan Ser moce 


Big One Made from Little Ones 

Two short pieces of plastic rod can be 
fused into one length by following the steps 
outlined above. First face off the ends of the 
short pieces. Chuck one in the tailstock and 
the other in the headstock with the faced 
ends opposite. Run the lathe at high speed 
and bring the ends of the rods together 
firmly, This fuses the two pieces. Shut off 
the power and let the joint cool. Then tum 
off the ridge.—C. P. Desire, Bronx, N. Y. 
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Completed, toy is, seen in top photo, Wooden 
tail pictured was discarded for one made of felt. 


—— 
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Head and inner part of body were cut from 
one piece of %” stock. Sides are %” plywood, 


Ratchet Fits Socket Wrenches 

Tue handy principle of ratchet screwdriv- 
ers, braces, and other tools is duplicated in 
this compact tool that changes any %” socket 
wrench into a ratchet wrench. Made by Wil- 
lard G. Gregory and Company, of Los An- 
geles, the tool has male and female ends. 
The ratcheting direction is reversible. Use- 
ful in the home and shop, the ratchet adapter 
also makes it easier to unscrew the lugs when 
changing a tire. 
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Turned from solid hardwood blocks, this tray 
and bowl are attractive additions to a buffet 
or table, Both, of course, are lathe jobs. Use 


Turned Bowls Hold 


Turse two projects—a nut bowl and a 
sandwich tray—provide an interesting eve- 
ning or two at the lathe and also make ple: 
ing additions to your wife's serving platters. 
Lev sh., turned 
each one from a solid block of well-seasoned 
hardwood. 

Mount what will be the top of the tray or 
bowl on the lathe faceplate and turn the 
bottom first. Make sure the screws do not 
penetrate beyond the waste material that 
will be removed in turning the inside. After 
turning the bottom, sand it smooth while it 
is still on the faceplate. 

To turn the inside of these pieces, glue 


well-seasoned stock. If this ig unavailable, 
rough-turn the projects and then lay them aside 
a few weeks for additional seasoning. 


Nuts and Snacks 


the bottom to a wooden disk with a layer 
of paper between. The faceplate screws can 
then go into the disk, leaving no holes in 
the work. Don’t use waterproof glue, since 
you'll want to separate the turned pieces 
from the waste disk by soaking them off 
with a damp cloth. (Soaking directly in 
water will swell and warp the turning.) 
If you prefer to save the time and trouble 
of gluing, you can screw the work directly 
to the faceplate and glue a piece of felt on 
the bottom of the finished project to hide 
the screw marks. After thorough sanding, the 
pieces may be varnished or finished with 
lacquer.—Edward R. Lucas, Poulsbo, Wash. 


Wood-Grain Finish Lithographed on Wallboard 
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REAuistic wood graining is put on a 
Presdwood © base by a lithographing process 
that uses a graining ink, ground coats, and 
finishing materials. A coating of clear lac- 
quer is included to protect the finish. Made 
by the Service Products Division, Woodall 
Industries, Inc., Chicago, Ser-Wall ® panels 
are available in a number of sizes from 16” 
by 72” to 4’ by 8’. Edges are beveled and 
borders scored so they can be butted to- 
gether and nailed in the score lines over 
existing walls, Price is about 33 cents per 
square foot. The panels can be washed. 


gliding down after 
the wings unfold. 


Powder Rocket 
Unfolds Wings for 
Gliding 
HIS rocket plane zooms 300’ up and 
then unfolds its wings to glide down. 


Tom Vasilos, of Long Island City, N. Y., 
19-year-old. physical chemistry student at 


st, He also makes the 
per tube with about oz. of 

The ingenious wing 
ered by rubber bands—uses both hinges and 
& pivot to put the wings in gliding, position, 
A thread ims from each wing tip through 
serew-eyes at the A hook on the rocket 
tube catches the thread and pulls the wings 
hack when the tube is pushed into position, 
As long as the rocket drives upward, the 
wings are held back. When fuel is ex- 
hausted, the tube drops off and the wings 
unfold and rotate 90 deg. to glide 


Rocket tube, about to be inserted, is pulling 
the wings back alongside the slender fuselage 


Ready for Rocket, tube, and stick drop 
off when fuel is exhausted and the thrust stops. 


ausare 
JANDS 


Rubber bands pull wings forward. Another 
band in the nose rotates drum to level wings. 
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Suitable for living room or study, the gleam- 
ing copper center contrasts with the wood base. 


Hardwood Block 
Makes Ash Tray 


I usep zebra wood for the man-sized ash 
tray shown here, but almost any hardwood 
will do-especially a burl, The center part 
that holds the ashes is rimmed by a copper 
ring laced across with piano wire. 
irst, mount the block on a faceplate and 
turn the recess as indicated in the sketch. 
Chamfer the top edges of the block, Then 
sand well and apply filler, two coats of 
boiled: linseed oil, and five or six coats of 
paste wax—or use your own favorite finish 

Turn a copper or brass ring to the dimen- 
sions shown, Divide it into six equal parts 
and drill, Silver-solder an end of a 48” 
length of piano wire alongside the 1 
hole and thread the wire back and forth as 
shown in the drawing. Keep the wire taut 
and silver-solder the other end at the No. 6 
hole, Then buff and lacquer the ring. I used 
white sand in the recess to catch the ashes, 
but a metal cup could be spun to fit under 
the ring—R. B. Carlson, Seattle, Wash. 
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Keyway Cutter Removes Putty 
4 


— 


Nd 


Wrr about 40 storm windows to refinish, 
I found the going tough when it came to re- 
moving the old, hard putty. I picked up a 
discarded industrial keyway cutter, sharp- 
ened it, and chucked it in a flexible-shaft 
tool to cut away the dried putty, It runs 
flush against the glass but, unlike a chisel, 
it doesn't start cracks. When sharpening an 
old cutter, give the teeth a slightly steeper 
rake—E. F. Lindsley, N. Prairie, Wis. 


Cord Cutter in PI. 


tie Case 


Hene’s a handy gadget for cutting cord 
that utilizes old razor blades, It’s two pieces 
of %” plastic with curving slots to expose 
some of the blade edges. The pieces are 
clamped to hold the blade with two small 
screws, Top photo shows it actual size. 
Bottom photo shows it attached to the edge 
of a bench by a small angle bracket, Since 
the plastic acts as a guard, it can be carried 

y in the pocket.—J.F. Gréce, Manhat- 


Cactus Grows in 
(ilass-Case Lamp 


ATHER than have both a pot of plants 

and a lamp on one table, 1 combined 
them in this project. All parts’ were bought 
at a dime sto tis mainly an 
ably job. 
ass walls are 5” by 7” nickel-plated 
frames with the cardboard backs 
a little solder is needed to 
hold them together. The %” by 4” tin- 
plate strips, soldered to the bottoms of the 
frames, were cut from a tin can, Drill these 
strips for wood screws to hold the case to 
the base, ‘The tops of two frames are joined 
by another strip of metal. Use triple-folded 
tin plate or a single thickness of heavier 
stock 

A small breadboard provided more than 
hough wood for the base and topp 
he neck of the lamp is a spool with one 
flange sawed off. Drill two holes near cor- 
ners of the base for wiring and enlarge the 
hole in the spool to take pipe nipple 
long, 
plant holder, I used a plastic soap 
dish. This dish had ‘a small grille in it. 1 
sawed the grille out and stuck it upright in 
the dish to act as at 

To wire the lamp, split enough cord to 
reach from under the base to the socket. 
Run the wires along comers of the glass 
case.—Arthur Miller, Manhattan, N. Y. 


Asse 


After sp! h of the lamp cord to run 
from socket to press the wire into the 
channels in back of the picture f as in 
the photo at left. The wired sock pped 


__ WOODEN SPOOL WITH 
‘ONE END CUT OFF 


rary 
TINCPLATE STRIPE 


into place, center. Final step is screwing the 
” by 4” metal strips to the base. In the di 

ing, note rubber-headed tacks as legs. 

raise base for cord and protect table 
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Keeps ‘arn 
Separate 


By Roland Cueva 


Um plus the gleam of polished plas- 
tic combine in this three-compartment 
knitting kit that also stores a half-dozen 
needles, A notch in the front wall of each 
compartment feeds the yarn out smoothly 
with the lid closed. The handle makes for 
easy carrying and a plastic catch holds the 
lid shut. 

Use acrylic plastics—either clear, tinted, 
or a combination. I achieved a colorful ef- 
fect in the kit I built by making the top, 
partitions, and legs of transparent amber and 
the other parts of clear plastic. 

Following the plans on the opposite page, 


cut out the parts. Draw the outlines on the 
masking paper, leaving the paper on the 
plastic while sawing it. Use a fine-tooth saw 
for the major cuts and a coping saw for the 
needle notches in the partitions and yarn 
notches in the front. 

Edge polish all the pieces before assem- 
bly. Smooth them with a medium-fine file. 
Then sand the edges with wet No. 7/0 gar- 
net paper. Get the edges of the ends and 
partitions square so- they'll make a good 
bond to the 1/16” sheet that forms the out- 
side. Continue sanding until all file marks 
are gone. As the last step, rub the edges 


Form is made of strips of wood to hold ends and part 
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All the parts, detailed above, are held by plastic cement. 


with powdered pumice and water until they 
shine. You can also buy a commercial com- 
pound for this step. 

Mount the ends and partitions on the form 
as shown in the photo. Put the 1/16” sheet 
in the oven on a piece of asbestos or on a 
cake tin and heat until pliable. This re- 
quires several minutes at about 250 degrees, 
Using gloves, remove the sheet from the 
oven and quickly lay it over the partitions 
and ends. Bend it evenly around them and 
down into the spaces along the Hold 
the sheet firmly with both hands until the 


ENDS AND PARTITIONS 
[MAKE 2 OF EACH) 


Syren" woiecrr a0o 
‘Sonee 
HINGE DETAILS, 


No other fastening is required. 


new shape. The legs 


plastic has set in its 
nd or over a simple 


may be shaped by h 
form, 

Hinges are made of ” plastic rod, drilled 
for screws as shown. File them flat on one 
side and cement them to the overhang of 
the lid and to the back of the kit. The screws 
are inserted before cementing, Heat the 
catch and bend it with pliers, Cement it to 
the front with the lid closed for a good fit, 
Outward pressure on the catch releas 

Assemble with plastic cement and clamp 
the parts until the cement has set. 


Drawer for Jigsaw Blades Swings Out of Way 


Tune is plenty of space under the table 
of a jigsaw for a drawer to hold blades and 
Allen wrenches. The one I made pivots on 
a flathead, countersunk machine bolt and 
has a knob on the other end for swinging the 
drawer out. Made of %” stock, the inside 
dimensions are %” by 4%” by 9”. It has four 
sections and is assembled with glue and 
brads. In the pivot corner, there’s a ¥” block 
with a hole drilled through it and the draw- 
er bottom for the bolt. Locate the drawer so 
it will swing in and out under the table with- 


out interfering with the saw’s operation.— 


Dick Hutchinson, El Monte, Calif. 
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Rancho E1 Niguel, 1833 


oy 1" sqUARES+/ 7 


cur our of | 
WASTE AND. 
GLUE ON 


(Ramon Yorba) 


BRANDING-InoN designs and_horseshi 
handles lend an air of the Old West to th 
snack or barbecue tray, It’s made of %” 
white pine, providing plenty of contrast 
with the burned-in ranch brands, Using %” 
squares, trace the brands three to a side and 
burn them in with an electric pencil, small 


Western Style 
Barbecue Tray 


— 


Rancho Santiago de Santa Ana, 1844 
(Bernardo Yorba) 

SES NOT 
Fs SYMMETRICAL 


Rancho Los Verdugos, 1836 
(Maria Verduges) 

soldering iron, or heated nail held with 
pliers. The horseshoe handles are laid out 
on stock with 1” squares, Cut the toe 
alks of %” pine and glue them to the shoe: 
Each of the designs pictured above 


a 
copy of an early California ranch brand. 


Beneath each is the ranch name, the date 
the brand was registered, and the owner's 
name. For reference, that information may 
be burned into the bottom of the tray. 
After burning in the designs, assemble the 
tray with glue and brads. Sand it smooth 
and round all edges. The shoes are stained 
brown and attached to the tray with gluc 
and brads. Finish the tray with two coats 
of clear shellac, sanding lightly between 
each coat.—Whitney K. Towers, Los Angeles. 


Springless Valve Controls Fowertal Air mlske 


—— iy 


PAcK.ess and springless, thi <4 
pose air valve opens with very little thumb 
pressure and instantly snaps shut when the 
plunger is released. It's made by Paul Valve 
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= Flow 
™~ passes 
qHRoueH 
YOKE 
BALL SEEKS 
CENTER OF STREAM x 
YOKE-SHAPED 
STEM ROLLS 
BALL OFF 
Sear 


Corp., New York City, for ” or X” hose 
and up to 100 Ib. per sq. in. pressure. The 
plunger rolls the ball out of the seat. Pres- 
sure pops it back when plunger is released. 


What’s Your 
Ingenuity 
uotient? 


Our little Buster, a confirmed refrig- 
erator raider, would march away with a 
yard or so of salami over his shoulder and 
always leave the door open. Now this rig 
sounds the raid alarm, I hooked up a buzzer 
d bell transformer, plugging the latter v 
a side-outlet socket into the interior refri 
ator light, It uses current only when the 
door is open, It scared Buster so badly we 
couldn't drag him near the box for two day 
Steve Walton, White Plains, N. Y. 


I was driving along the high 
when a cotter pin let go, allowing a clev 
pin in the accelerator linkage to drop into the 
splash pan, The problem then was to get 
down into the narrow space between the 
engine and fender to retrieve the pin, I 
couldn't reach it with my hand so I discon- 
nected the windshield-wiper hose, started 
the engine, and used the hose as a 
cleaner to pick up the pin.—John L. Ron- 
deau, San Fernando, Calif. 


“ered the whole business 


water that was pouring from a storage-tank 
delivery pipe, and my wife kept s y 

better do something about it. “Don’t worry, 

I told her, “it’s in the bag.” So I put a bottle 
of soda pop, neck down, in a small cloth 
bag. Then I tied a line to the bag and low- 
ito the tank, The 


neck of the bottle entered the outlet pipe, 
cutting off the flow enough so I could mal 

Then I drank the pop.—Robert 
Carabin, San Antonio, Tex, 


ur dog. Butch, had insomnia. 
made him very irritable, We tried 
and finally decided he needed 
an inner-spring mattress, I couldn't find 
such a mattress to fit his kennel. Then I hit 
on this, I put an old 600 by 16 inner tube 
inside a feed sack, closed the neck of the 
sack, and pumped up the tube until it 
stretched the sack drum-tight. Now Butch 
has a good sleep every night.—Clarence 
Waas, Winchester, Ky. 


Have you pulled off a smart one lately? We 
will pay for occeptable contributions show- 
ing ingenious solutions of problems in the 
home, shop, gorogi 


matter if it’s wacky— 
ernment postcards only. 
not be acknowledged or returned. 


Contributions con- 
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Shadow Box 
Shows Off China 


For fine pieces of china, a shadow box is 
needed to show them off to best advantage. 
This one was built of X” mahogany ply- 
wood, with the face frame of solid stock. 

Cut the top, bottom, and ends 4” wide 
and to the lengths shown in the drawing. 
Then rabbet the back edges &” by ¥” to re- 
ceive the 7K” by 13” back. After mitering 
the top, bottom, and ends, glue them and 
the back in place, By gluing the back in at 
the same time as the other pieces, you'll 
have no trouble in squaring the box. 

Follow the pattern given for the narrow 
face molding, or shape it to suit yourself. 
This may be bradded to the front of the 
box, but for a real professional-looking job, 
glue it in pl: 

After laying out and sawing the cup 
hooks and divider to shape, sand them 
smooth, They are fastened from the back 
with small screws, Dado the grooves in the 
saucer holders, or saw and chisel them out. 
Those pieces are held by screws through 
the bottom, Finish the interior of the box 
before screwing in those parts.—Whitney K. 
Towers, Los Angeles, 


Tus might be called the Case of The 
Disappearing Spoon or, Who Put Wood's 
Metal in Aunt Minnie’s Tea? Here’s how 
you make’ a spoon that acts like the one in 
the photo: Pour 1” of plaster of Paris in a 
2” deep box. When it’s like putty, coat a 
spoon with salad oil and press it into the 
mix but don’t submerge it. When hard, oil 
the surface and fill the box with plaster. 
Later you can lift the top off the mold. Cut 
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hed showease for pair of cups and saucers 
it from %” mahogany plywood. 


Vanish in Hot Tea 


a pouring hole in the top and a vent at one 
end. Pour in molten Wood's metal, which 
melts at 160 deg. F. and can be bought at 
a chemical supply house. Polish the trick 
spoon with fine steel wool. (A power buf- 
fing wheel would melt it.) Now slip it into 
the saucer of someone's teacup and watch 
the general surprise when the spoon melts. 

anyone drink the tea, The metal 
.—J. W. Carr, Bellmore, N. Y. 


By Hi Sibley 


WEEN your gitl paddles around in this 
boat, it’s an umiak—not a kayak, It may 
sound like double talk, but the 
origi 's bout 
a kayak and a woman’s an umiak. The one 
shown here is designed primarily for speed 
but it handles safely in fairly rough water 
because of its length and the high coamin 

‘The frames are ¥” marine plywood and 
the battens are spruce. The whole business 
is covered with 8 oz, duck, making a light, 
strong boat. For ease in building, the frame- 
work is assembled upside down on a jig. The 
jig is a 2” by 8” plank supported on up- 
rights, Fig. 1 on the next page. Notch the 
plank for the frames and cut i the ends 
for the stems. To get the plank out of the 
frames, saw it in two. Note in Fig, 2, the 
deck plan and outboard profile, that all 
frames are spaced equally, 

First step is to saw out the frames to the 
dimensions given in Fig. 3. Lay out the work 
on a plywood panel, checking before you cut 
to be sure waste is mi ed. The deck 
beams, also shown in Fig. 3, are %” by 1%” 
pine cut on a 40” radius, 

Make the stems of pine for lightness. The 
stem profile in Fig. 4 shows the locations of 
the notches for the battens and keelson, Cut 
back the stems for the keelson and bevel the 
front edges as indicated. 


cimos who 


screw them to 


the jig during construction. With these and 
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Use of jig simplifies building by holding frames in place until they are joined to battens. 


all the frames in place, the keelson can be in- 
stalled, Put a screw through the keelson into 
each frame. Locate them off center to make 
way for the screws to hold the keel. It is put 
on last, over the canvas. Next put on the 
sheer battens. Begin at Frame No. 7 and 
work Lain the ends, alternating from side 


kayak with the screws. Follow 

and bilge battens. 
At this point take the boat out of the jig 
and turn it right side up to complete the 
deck beams and cockpit. A general view of 


assembly is shown in Fig, 5. Deck beams are 
fastened to the frames with a screw at each 
end. Note that Frames No. 6, 7, and 8 are 
left open with a sub-coaming extending from 
No. 6 to 8 on each side. Filler boards com- 
plete the rounded portions between Frames 
No. 5 and 6, and 5 and 9. One filler board 
is shown in greater detail in Fig. 6. Put in 
the sub-coaming but leave the true coaming 
until after you've put on the canvas, Screw. 
the x” ” tacking strip in place as in 
Fig. 8. The flooring is %” by 1%” stock, 


Deck beams bridging frames are 43" by 119" pine cut on 40° radius. Frames are plywood. 


212 popurar science 


After screwing on the longitudinal deck 
battens, you're ready to put on the hull can- 
vas. You'll need a piece 1 yd. wide and 6 
yd. long. Lay it over the frame and tack it 
in three places along the keelson. Next draw. 
it over the chines and tack it temporarily on 
the sheer battens amidship. Wet the canvas 
and pull it lengthwise over the stems and 
again tack it temporarily there. 

As the canvas dries it will shrink and take 
the shape of the framework. When it’s dry, 
remove tacks and canvas. Apply marine glue 
along the bottom of the keelson and on the 
hevels of the stems. Replace the canvas, 
putting in tacks about %” apart. Then draw 
the duck up over the chines and on over the 
tops of the sheer battens and tack it there. 
The marine glue should be applied just be- 
fore you tack on the ca Figure 7 shows 
how the duck is lapped on the stems and 
later covered with a brass strip, 

Next comes the deck canvas. For this you 
need a piece 2’ wide and 6 yd. long. Lap the 
deck canvas over the hull canvas and tack it 
in place. Cover the entire top of the kayak, 
including the cockpit. Wet the canvas and 
put weights on it over the cockpit opening, 
This will take up any slack. 

Leave the weights in overnight, When the 
canvas is dry and with the weights still in 
place, tack it all around the top of the sub- 
coaming and on the curved tacking strips. 
Then with a razor blade or sharp knife, cut 
away the duck over the cockpit. 


Here is one end of framework. Note how bat- 
tens are faired into the notches cut in the stem. 


Installation of the true coaming is next. 
Make the lap for the riveted joint as shown 
in Fig. 8. Steam %” by 4” by 48” pieces of 
spruce. Bend them around a form with an 
8” radius, Apply marine glue and screw the 
pieces to the sub-coaming. Then screw quar- 
ter-round molding over the tack heads all 
around the cockpit, 

Apply a coat of canvas cement over the 
entire skin. When dry, sand it lightly and 
finish with a coat of deck paint and a flat 
color. Sand it again and varnish it. Then 
screw the oak rub rails on the sheer and 
chine battens. The true keel is put on last 
as shown in the sectional view, Fig. 9. 

In case the canvas isn’t as taut as you'd 
like before painting, you can make it as 
tight as a drum with airplane dope. Then it 
needs only one coat of paint and varnish. END 


Principal construction details are shown above. Steam-beat coaming is put on after canvas, 
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How an Expert 


Jeans a 


‘To keep typewri iz at their peak, Mr. 
Hoffmann cleans and oils them, periodically 
The process takes about a half hour and in- 


volves the steps shown in the following photos. 


1. The drawband—the heavy cloth strip that 
winds on a drum to pull the carriage from 
right to left-must be removed from the carriage 
stud and fastened to a stud on the frame. 


Typewriter 


By Robert Gorman 
PS Photos by W. W. Morris 


R some years PS editors have watched 
quiet, competent Adolph Hoffmann nurse 
ailing office typewriters back to health, Al- 
ways anxious to learn how an expert me- 
chanic goes about his work, we recently took 
a good close look while Mr, Hoffmann 
cleaned an Underwood Model S. 

How expert Mr. Hoffmann is may be 
judged from the fact that he has been re- 
pairing typewriters for 43 years—since the 
days when rubber bands provided spring 
action for the early wooden rollers. For 27 
years he’s had his own repair service. 

The dust that accumulates when writing 
machines are left uncovered is one of the 
biggest causes of sluggish operation, An- 
other bad practice—of which most users are 

lowing erasure grit to fall 
from the page into the type bars and con- 
necting links, Recommended procedure is 
to push the carriage to one side when eras- 
ing. Well up on the list of troublemakers 
is the all-too-common practice of threading 
new ribbons incorrectly, This often disen- 
gages the automatic ribbon-teverse gears. 
Before replacing a ribbon, note carefully the 
direction of rotation of both spools and the 
position of the ribbon on the vibrator: or 
ribbon carrier, 


2. Removing the scale plate comes next. It is 
fastened by screws at each end. The one at the 
right also holds the carriage frame stop so it 
must be removed with special 


ntly fro 


Machines Get Bath in Thorough Shop Overhaul 


Licur cleaning of the kind pictured on 
the previous pages can be taken care of 
without removing the typewriter from its 
desk, In fact the expert doesn’t even have 


Soe and 
Typical of many typewriters brow 

overhauling, this’ stripped-down base is al- 
most hidden by a coating of dust and grime. 
Some long-stored machines are vermin nests. 


Air blowing under 
all loose dirt. The covered tank on which the 
machine is standing contains a sodiu 
nide bath for eating off rust if necess: 


50-Ib. pressure dislodges 


nt is hosed off with scalding water. 
Jompressed air is used again to blow out the 
water, By this time all but the most persist- 
ent grime has been washed or blown free. 


to roll up his sleeves. A re 
chine calls for different techniques, Here 
is part of the treatment it gets in Mr. 
Hoffmann’s well-equipped shop. 


lly dirty ma- 


- ati >| 
A few minutes later the same machine 
emerges from the bath and air-pressure treat- 
ment pictured below. Worn-out parts are then 
and the typewriter reassembled, 


Dunk is the word for this process. Placed 

tub containing special chemical solvents, 
the machine is left to soak clean, Usual time 
is 15 to 30 min, It’s then hung up to drain, 


Another cleaning compound, sprayed on 
nder heavy air pressure, finishes the jo 
turntable on which the machine rests 

rotated to make every crevice accessible, END 


marc 1949 217 


For profes 


Throw Away 
Your 
Square 


This drafting machine substitutes for 
a fistful of drawing instruments. You 
can build it without power tools, or 
use a lathe for a de luxe job. 


By J. C. Magee 
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nal work or drawings of home and shop projects, this 


the machine for the task. 


TIME spent on drawings ean be cit 35 
to 50 percent, and what's left is 90 p 
cent fun with this drafting machine, Taking 
the place of T-square, triangles, protractor, 
and rules on most jobs, it never falls off the 
board and doesn’t call for three left hands. 
The arms, disks, bi nd index plate 
are cut from 3/32” dural sheet, As shown, 
the machine is made largely on a lathe with 
a jig used to precisely locate and drill the 
holes. However, a reasonably accurate ma- 
chine can be built without power tools. 
After laying out the holes on one arm, 
p all four together and drill them. For 
the disks, clamp sheet stock to the faceplate, 
drill and'ream the center hole, and part out 
to 28” diameter. To make the jig, a guide 
block was mounted %” below faceplate cen- 
ter and a locating block mounted about 3” 
off center. One outside hole was drilled with 
the jig against the locating block. Then 1” 
and 2” gauge blocks were used to spot the 
center and other .125” hole. The jig then 
was used for drilling the disks and head. 
Dowel pins inserted in the first set of 
holes, a surface plate, and a square were 
used ‘to locate the jig for drilling the other 
two holes in one disk. Arms and disks are 
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DRILL FOR No.8 WOOD scREW. 


Fons Sse Dec 


joined by the pivot pins. The head was 
graduated by mounting a 180-tooth gear be 
hind it in the lathe, and the scale 


of the compound rest as shown in a pl 


If you don't own a lathe, drill press 
blocks, you can get by with careful 
nanship and ingenuity. Instead of turn 

ing pivots, get some common X” solid or hol 


low rivets and, by trial find 


n scrap stock 


Jath 
180-tooth 
graduate head. 


Threadi 


a drill that makes a hole that’s 
fit for them. Use 


a close push 


square pieces instead of 


Omit center holes in them and the 
“hole in the head. They are for the 

jig. only 
With a good square, lay out two lines 
exactly 90 apart on one plate, Prick 


punch the intersection and swing dividers 
set at 1” radius to mark the four pivot holes, 


block 


to locate the 
Above, a 1 


* locating hole 


curately in drill 


the 


d to 


march 1949 219 


and carefully prick-punch the hole loca- 


tions. Clamp together the two squares and 
the head and drill two opposite holes right 
through, Separate the parts and drill the 


other two pivot holes in the square on which 
they were laid ou 

Countersink the holes a bit so the rivets 
can be filed flush after peening over. Mount 


Tus one- 
power mow. 


r-cooled engine for 
rs has a built-in 2-to-1-speed 
reduction, since it uses the camshaft as the 
power take-off. Another unusual feature of 
this little four-eycle power plant, built by 
Reo Motors, Inc., of Lansing, is the 
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ele ees: graduated, it was 
wo stecl ‘strips for support, 
Assembly was clamped to compound slid 


the upper pivot plate tightly on the mount- 
ing bracket by one or more bolts. The top 
disk in the photo was attached by a 4” bolt 
through the center hole. It doesn’t turn but 
is solidly clamped. Cement a cardboard or 
plastic protractor to the head and suitable 
scales to the triangle. A radio knob can be 
used instead of the turned knob, END 


le Engine 


notices sl 


CRANKSHAFT al 


single cam that opt 
shown in the drav 
actuates rockers for 
haust valves. 
1% hp. 
output shaft). 


ates both valves. 
above, the one 
both intake and 
The engine develops about 
at 4,000 r.p.m. (2,000 r.p.m. at the 
Weight is 31 Ibs. 


a4 NEW TOOLS 
a — ——— 


Tool Holds Abrasi: Strips. 
Two jaws, tightened by turning a knob on 
the end of the handle, keep 1” abra strips 
secure in this finishing tool. It’s a product of 
Master Specialty Co., Inc., Minneapolis, 
Minn,, and sells for about $1. 


ever Tightens Blade. In a new 
acksaw frame introduced by the Millers 
Falls Company, Greenfield, Mass., there are 
no wing nuts to tighten when you change 
the blade. By means of a cam, the proper 
tension is applied to the blade when you 
snap up a lever that hugs the bottom of the 
handle. The frame is priced at about $3.50. 


—o 


One Hand Adjusts Wrench. You 
can adjust this wrench quickly to any size 
up to 15/16” even with work gloves on 
Adjustments are made by sliding a thumb 
ring back and forth along the handle. Once 
set, the jaw stays put. The Trebor Machin- 
ery Co., of Milwaukee, Wis., makes the 
wrench. It retails for about $3.60. 


Bag Collects Shop Dus 
driven impeller in this new shop accessory 
sucks dust, shavings, and chi 

lecting bag while y 
O-Vac®, it can be used wit 
bandsaw, or jigsaw, a grind 
planer, wood lathe, and other tools. 
sal Yonkers Corp., Yonkers, 
with each device diagrams showing how the 
collector can be attached to any tool. 


Di: Speeds Machine Work. 
Here's a dial that helps you get accurate cut- 
ting-tool adjustment or precise table move- 
ment on machine tools employing screw- 
feed travel. Made by Van Dyke Instruments, 
Inc., Glendale, Calif., it consists of two 
inter-geared dials, The first reads in thou- 
sands of an inch. The second reads in 
tenths and keeps track of the revolutions of 
the first. It takes shafts from 4” to 11/16”, 
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BED CROSS BRACE See 


Shield Stops Chips. It’s hard to 
clean under the headstock of many bench 
lathes, and the space there soon fills with 
metal and plastic chips, mixed with cutting 
and lubricating oils. A sheet-metal shield 
between the ways, held on with small tabs, 
will keep chips where you can readily brush 
them away.—John M. Avery, Dexter, N.Y. 


HARDWOOD KNOB CLEARS TABLE, 


Knob Improves Vise. Annoyed by 
the way the conventional handle on my drill- 
press vise struck the table whenever it was 
adjusted, I cut off the handle and substi- 
tuted a round knob turned from maple. The 
knob was drilled a tight fit for the screw 
shank and cross-drilled for a securing pin. 
Incidentally, I’ve found that maple can be 
knurled beautifully in the lathe at light 
pressure.—II, R. Pfister, Bronx, N.Y. 
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Chair Base Makes Stand. The 
base from a discarded swivel chair and a 
few pieces of scrap pine got together to 
make this handy portable tool stand. We use 
it in a modelmaking shop to hold a light 
magnetic jigsaw and a drill-driven flexible 
shaft—two tools in demand at different 
benches and therefore good to have easily 
movable. The four 1” by 4” by 20” uprights 
are held to the base by wood screws, and 
the 12” square top is secured with finishing 
nails driven down into the uprights.—Walter 
Kateley, Cleveland. 


Stops Chatter. 
With many old lathes, 
looseness around the 
tailstock ram wiil 
cause chatfer in ream- 
ing operations, Some- 
times also a large drill 
in the tailstock will 
wander at the start of 
a hole. The remedy 
for both troubles, I find, is to tighten up 
a bit on the binding lever until you feel 
a little drag on the handwheel.—John C. 
Martin, Kings Point, N.Y. 


| 


Rack Holds Drill. Although handy 
for many bench jobs, a small electric drill 
does not always get full use because it is 
awkward to stow away or get out. I made 
myself the simple plywood rack shown 
above, tailoring it to suit the shape of my 
drill, and screwing it down at a spot where 
it can be reached in an instant. A power 
outlet for the plug should of course be 
near-by.—A. H. Smith, Hawthorne, N. Y. 


Low-Cost Welding Gloves. One 
welder, exasperated at the high price of all- 
leather gauntlet-type welding gloves, noted 
that they wore out at the fingers long before 
full wear had been had from the rest of 
them. He cut the fingers from a worn pair 
at the knuckles and inserted a pair of in- 
expensive leather-front, cloth-back work 
gloves. These cost him 69 cents a pair, 
compared to $3.50 for the all-leather ones. 
He reports that the inserted ones last about 
as long and can be replaced easily, and that 
the gauntlet parts seem to last indefinitely. 


HANDLE WELDED 
TO BOLT HEAD 


BouT 


Collar Swages 
In one ma- 


chine-shop job it was 
necessary to thread 
the inside of the ends; 
of some %” pipe. How- —/ 
ever, the pipe qi oa 
often was found to 

cat ok 
have an oversize i.d., ie pe 
resulting in little or no 
thread. The fault was corrected by forcing 
a tapered swage or collar over the end of 
the cold pipe with an arbor press. A large 
nut was welded to the collar, and a bolt 
with welded handles removed the tool from 
the pipe when it had done its work.—Paul 
F. Reents, El Monte, Calif. 


Shim Tightens Wrench. Worm 
monkey wrenches of the kind pictured above 
are difficult to set up tight against a nut 
because the jaws lose parallelism under 
pressure. For a semipermanent repair, bend 
up a roll on the end of some steel strapping, 
slip it under the back, and bend up the 
other end.—Wallace Genthner, Troy, N. Y. 
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Action Editor 
Previews 
Home Movies 


By Ray Heiskell 


HERE are no two ways about it. If you 
take home movies, you've just got to 
have an editor to keep from boring your 
friends, Without it, you can show movies, 
but unless they're cut and arranged in effe 
tive sequ there’s apt to be no one 
around when your next show begins. 

But what can you do? A good film editor 
costs almost as much as a good projector. 
If you've already strained your pocketbook 
to get a camera, projector, and other neces- 
sary odds and ‘ends, an editor may seem 


exactly like that last straw on the camel's 
back. 

However, there’s hope. On these pages 
It 


you can take a look at my action editor. 


‘.- 


Le 


Take the projector apart, removing parts that 
you won't need for the editor. Smooth any eut 
cdges with a file, Do not disturb the operation 
of the gear train that gives the intermittent 
action, Since the lens will be used vertically in 
the editor, it's necessary to remount the pro- 
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does an excellent job, It enables me to see 
the action just as it will appear on the reg- 
ular projection screen. The editor cost me 
less than $15, including the rewinds and 
the splicer. 

There's just one hitch. The starting point 
was an old projector that I'd discarded be- 
I now have a new one. If you also 
have an old one, you're in real luck. If not, 
you may still find a bargain on the used 
photo-equipment counters. 

The projector I used was a Univex, model 
P-8. But other makes could be adapted to 
the same purpose, with only minor changes 
from the procedure I followed 

Using a hacksaw where necessary, take 
the projector apart, The film gate,” film- 
feed claws, gear train, lens, and motor are 


es 


bulb (center) so it will burn base down. 
Protect the film from overheating by locating 
glass disk between the bulb and lens. A drawer 


jectic 


was installed in the splicer (right) to catch film 
uttings. This simplifies clean-up operations. 
The film sprockets were discarded, 


the main parts you need. If the projector is 
pretty badly worn, as mine was, it may be 
necessary to rebush the bearings and 
smooth some of the shafts. 

Remove the fire screen and lamp socket 
from the lamp housing. Then hacksaw off a 
section of the housing directly behind the 
film aperture and lens, Cut a %” hole in the 
housing directly beneath the film aperture 
and mount the socket in the hole. 

When the editor is in use, this will allow 
the lamp to burn base down, The bulb is 
not being used efficiently, but it must burn 
base down or the filament will sag and burn 
out, I use a 100-watt projection bulb. A 
larger one can be used, but this is not recom- 
mended unless provision is made for forced- 
draft cooling. I find that a 100-watt bulb 
gives all the intensity needed. 

The 4%” by 6” by 20” base can be built 
from plywood, using %” quarter round in 
the corners, If you want to use 400’ reels, 
you'll probably find it best to increase the 
base length about 4”. The mechanism is 
mounted inside the back panel with machine 
screws, but the top must be cut out at the 
back edge to accommodate the shape of the 
mechanism. Make a circular cut-out in the 
top panel between the lamp and lens and 
insert a ss disk ” thick to keep the film 
from overheating. 

The housing for the mirrors was made of 
sheet metal, assembled with machine screws 
and solder. The construction could be sim- 
plified by using plywood. The image is 
projected up a rectangular tunnel, 14” by 
2” in cross section. The upper, horizontal 
part measures 24” by 2” by 7”, and the 
back supporting panel is 34” by 10”. This 
panel is screwed to the back of the gear- 
train housing. 

‘An accompanying diagram shows the 
layout of the optical system. You view the 
image on a piece of ground glass mounted 
in front of the second mirror. 

Switches were taken from the control 
panel of the projector, the panel being cut 
to retain the lettering. These were then 
mounted on the editor base. 

It will be noted in one of the photos that 
the splicer has a drawer in its base. I added 
this to catch the film cuttings. The film 
sprockets were not used because of the 
difficulty of removing the film for splicing. 
The film is run directly from the supply reel 
to the film gate, then to the takeup reel. 
Slack is taken up by the rewinds as the film 
is fed. 


Two hand mirrors serve as the optical system. 
Located at the distances shown in the diagram, 
ive a projected image about 1%” by 

"The top drawing shows a plan view. 


—_—— es) 


A belt from projector drives the intermittent 
gear train. Two clips installed on the back of 
box are convenient for winding electric cord. 


- 


Entire mechanism is mounted to the back 
panel of base. Use machine screws inserted from 
the outside. ‘The motor is seen in foreground. 
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L Backgro 

this effect is a flooc 
Direct it to 

than picture 


E 
line the subject by using 
back and side 

out lighting bac 


s The 
ers ¢ burned in’ 
print, this is better 


Four Effects with One Background 


Fo portraits, it’s fine to have an assort- 
ment of backgrounds on hand. But they 
uren’t necessary. With just a plain white 
wall or light window shade, you can give 
your photos backgrounds of varying tone. 
To do this, you control the relative amount 
of light that falls on background and subject. 
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You can even produce the effect of a black 
background with a white one 

In the examples at top of page, the flood 
and spot either can be located as shown or be 
hidden behind the sitter. Place front lights 
so shadows fall outside the picture area.— 
Kenneth M. Swezey, Brooklyn, N.Y. 


HOTO IDEAS 
AND EQUIPMENT 


TRANSPARENCY: 


CLEAR 
PLASTIC 


Frame Lights Transparencies. 
The light from a 4-watt fluorescent tube in 
the base of the frame is diffused through a 
block of clear plastic to light a color trans- 
parency, Chromo-lights, made by the S. E. 
Overton Co., South Haven, Mich., comes 
complete with bulb and a 7’ cord with 
ballast. The company recommends letting 
the bulb burn continuously since it uses lit- 
tle current and it will last indefinitely if not 
repeatedly turned on and off. The little heat 
produced by the tube won't harm the film. 


mlarger Makes Color Prints. 
If you wish to make contact Printons® from 
color transparencies, your enlarger will let 
you use smaller and less expensive color- 
compensating filters. Otherwise you'd have 
to use filters as large as the transparency. 
Insert the filter in the enlarger and put the 
transparency and Printon on the easel. 


Simple Negative Washer. Uncut 
roll film can be washed safely and efficiently 
with a funnel. Roll the film loosely and set 
it on edge in a beaker. Place the funnel so 
its lower end enters 
the center of the roll. 
Water is then forced 
upwards through and 
around the film, flow- 
ing over the beaker 
sides. Check 
sure the roll is 
snug, unwinding it 
and rerolling it if 
necessary.—Max Alth, 
. Yonkers, N. 


Roller Maintains Film Loops. 
The Morton Sentry®, for use on most 8-mm, 
and 16mm. projectors, guards the lower 
film loop where 90 percent of film damage 
begins, according to the maker, the Morton 
Company, Minneapolis, Minn, ‘Attached by 
screws already on the projector, the de 
is a roller pivoted off-center, When the 
lower loop starts to tighten, it contacts the 
roller which pulls the film past the damaged 
spot and automatically resets the loop with 
no interruption in the showing. 


aa 


Light for Posing and Shooting. 
Called the Hi-Lo Lite® by the maker, En- 
gineered Products Co., Cincinnati, Ohio, 
this twin fixture provides a low light for 
posing subjects and a high-intensity light 
for shooting stills or movies. A DPDT 
switch puts the lamps either in series or 
parallel. It lists for about $10 with alumi- 
num reflectors, and about $7.50 without. It 
also can be screwed to a camera tripod. 
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era Takes Bug Portraits 


» flash caught this grasshopper at 
5,000th sec. The picture was taken with 
mera built by members of the entomol 
department at Mississippi State College 
especially for photographing insects 

OF the fixed-focus type, the « 
no bellows. there's a 3 


mera has 
tunnel 
formed of composition board, painted dull 
black inside. A slot at the back takes 4” 
by 5” film holders. 

Specimens are posed on a stage attached 
to a rack and pinion from a dissecting micro- 
scope, To give back and forth adjustm 
this in tun is mounted on a platform that 
slides on two parallel rods running fo con- 


Instead 


Easel Displays Prize 


Some photographers have long been dis- 
satisfied with the old light-box method of 
exhibiting prints for salon judging. Unless 
prints are made especially for viewing i 
such light, they're apt to appear too harsh— 
and therefore unacceptable. 

The display stand shown here is intended 
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able lenses of different focal lengths make it 
possible to use the camera for large or small 


Considerable 
5-mm. len 
pecimens. 


specimens. 
obtained with a 
used for livin 


s. Speed flash is 


Prints for Salon Judging 


to solve this problem, Designed and built 
by Otto Litzel, of New York, it offers a good 
project for a camera club, 

Glarefree, even illumination is obtained 
by using ordinary room lights, plus two 100- 
watt bulbs in 9” reflector stands. The stands 
are placed about 10’ forward of the 
one on each side, Prints are held at a 10-deg. 
forward tilt, eliminating all glare from the 
overhead lights. 

Wing nuts allow the easel to be taken 
apart for storage when it's not in use, 


Projector Changes Slides. Semi- 
animation and a large degree of program 
continuity in slide-film showings are made 
possible by the new Soundview ® projector 
sold by Automatic Projection Corporation, 
New York. At the time the film and sound 
track are made, a high-frequen ke.— 


Antennas Meet Local Needs. A 
new line of TV and FM antennas packaged 
by the L.S. Brach Mfg. Corp., Newark, N. J., 
eases the serviceman’s work. The installer 
brings a flexible kit of parts to the job. Using 
a standard base mount and mast, he can add 
any combination of elements in any array 
to suit local conditions, 


tone is recorded on the disk at each point 
where a picture change is desired. This vir- 
tually inaudible sound triggers the slide- 
change mechanism. Stray tones can’t trip 
the picture because the machine responds 
only if the note is of proper duration and 
amplitude as well as frequency 


Stylus Is Replaceable. New GE 
variable-reluctance phono cartridges feature 
changeable needles. When the old stylus i 
damaged or worn, it can be pushed out and 
a new one inserted. In older models the 
entire cartridge had to be replaced. Styluses 
are still of the permanent type, good for 
thousands of plays. 


at 
(eee) 


posited Carbon Resistors. To 
omy and close tolerance, Inter- 
ational Resistance Co., Philadelphia, makes 
these resistors by depositing crystalline car- 
bon film on ceramic rods. The new units are 
made in 1- and 2-watt ratings, 1-, 2-, and 
5-percent tolerances, and a broad range of 
resistance values. 
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retting Big-Set Quality 


rom a Midge 


a get full console 


A speaker cabinet helps 
dq ified midget on top. 


sound quality from the mi 


LACK) 
1, Loading the of an IF transformer 
with'a resistor helps to broaden its response, 
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By Joseph Saldana 


[T= the legendary cobbler whose children 
went without shoes, I'm a radio engineer 
who has never owned a good receiver. A 
few months ago | grew tired of listening to 
the tinny squawks that came out of my little 
AC-DC midget, and decided that I wanted 
something better. That could have meant 
an investment of a couple of hundred dol- 
lars in a high-fidelity console or the expendi- 

lot of time—and money—in building 
lent set from scratch. 

I decided against both courses. Instead I 
modified my small set for better reception. 
Since then I have made similar changes in 
several other superhet midgets, always with 
remarkable improvement in tone. Deep bass 
notes which had been almost inaudible can 
now be heard in correct balance; high flute 
and triangle sounds come alive during sym- 
phonic broadcasts; and the entire response 
is smoother and has no harsh peaks. 

Feeling that I could work better if I at- 
tacked the problem systematically, I broke 
the receiver into four sections. Ignoring the 
RF stage in each case, 1 began with the IF. 
The objective here is to increase the band- 
pass characteristics of the intermediate- 
frequency transformers and thus bring up 
the high-frequency response. There are at 
least three approaches to this, and which one 
you choose is a matter of convenience and 
cost: 

1. Replace the IF transformers in the set 
with a pair of broad-band units. These may 
be purchased for about $3. 

2. Load the secondary windings of both 
transformers with 50,000-ohm, ¥-watt re- 
sistors. These are connected from the grid 
to ground or AVC terminals as shown in 
Fig. 1. 

3. If it is convenient to open the IF cans, 
move the windings about %” closer together, 
as illustrated in Fig, 2. This increases the 


\ 


coupling and broadens the resonance peak. 
Take great pains not to damage the delicate 
wires. Heating the coil to soften the wax 
coating makes it easier and less hazardous 
to move the windings. 

The next portion of the set to consider is 
the audio amplifier. Because manufacturers 
are anxious to keep hum level low, they 
usually use low values of coupling con- 
densers in midget sets. These, in turn, limit 
the low-frequency response of the audio 
section. I substituted .05-mfd. coupling 
condensers in this section. A typical position 
for one of these capacitors is diagrammed in 
Fig. 3. In sets using single pentode or beam- 
power output tubes, an R-C (resistance-ca- 
pacitance) filter can be used to advantage 
to smooth the high-frequency end. A re- 
sistor and condenser in series are connected 
across the primary of the output transformer 
(Fig. 4). This puts a more constant load on 
the output tube in the middle and upper 
frequencies, and thus improves the response. 
The resistor should be 1.3 times the value of 
the output tube’s rated load resistance. You 
can check this figure by looking up your 
particular tube in a tube manual. The con- 
denser may vary from .05 to 1 mfd. 

The third section to be attended to is the 
speaker system. Most midgets have 4” to 6” 
speakers that can’t do much in the way of 
bringing out low notes but which can be 
used as tweeters or high-frequency repro- 
ducers. By purchasing a 12” speaker and 
connecting it in parallel with the one in the 
set, I had an effective woofer-tweeter com- 
bination. There are many more elaborate 


2. The original IF coil (left, can removed) 
can be modified by moving the windings closer. 


¢ the coupling 


3. Bass is increased by chan; 
<4 audio section, 


condensers to .05 mfd. in tl 


(See Text) 
LINE To PRS: 


OUTPUT 
TRANS. 


4. An R-C filter shunted across the primary of 
the output transformer smooths the response. 


ie" PM 
SPEAKER 


Ling To SET 


|SMALLER sPeaxen 
FROM SET 


5. Use the original speaker as a tweeter and 
add a 12” woofer. A condenser divides the two. 


TWEETER MAY BE 
MOUNTED 
HERE 


"SINSERT BRACE 
HERE 


6. A bass-reflex cabinet for a 12” speaker may 
be made to these dimensions. Use %” plyw 
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rear. Set and smi 


divider networks and speaker systems pos- 
sible (one is described on page 233) but 
for my setup I found it sufficient to insert a 
single .05-mfd, condenser as shown in Fig. 5 
to keep low frequencies from getting through 
to the tweeter. 

Cost is an important factor in the next 
decision. I purchased a bass-reflex cabinet 
sw 12” speaker. You can do 
1 one to the measurements 
shown in Fig. 6. There are decided advan- 
tages to such a cabinet, since it gives ex- 
tended bass reproduction without the an- 
noying booming often encountered in other 
types of belle, But also bear in mind that 
there are some very good sets that do not 
use speaker cabinets. 

The tweeter may be mounted inside the 
speaker net at approximately the point 


50,000-OHM RESISTOR (F1G.1) Se 


MED. COUPLING 


8. Hum level 
so a new choke 


ised by some of the changes, 
is inserted in the filter circuit: 


shown in the drawing, or it may be left in 
the original cabinet if the two units are go- 
ng to be kept fairly close together during 
operation (Fig. 7). Bass-reflex cabinets must 
be thoroughly enclosed on all sides. To 
prevent the back from rattling due to sound 
pressure inside the box, attach a sturdy brace 
to front and back as indicated by the dotted 
lines in Fig. 6. Line the cabinet with cotton 
batting or other sound-absorbing material. 

Having completed the modification of the 
signal circuits, I found that 1 had worked 
myself into an additional job. By bringing 
up low-frequency response, I had also 
brought up the AC hum, which is in the 
same portion of the spectrum, In some sets 
1 worked on, this was curable by the addi- 
tion of extra filtering capacitors, but in most 
cases a small choke proved more useful. 
Remove the filter resistor (usually a 1,000- 
ohm, 2-watt unit) connected between the 
two positive terminals of the dual clectro- 
lytic, and replace it with a filter choke rated 
from 8 to 16 henries and 400 to 600 ohms, 
The higher the inductance the more thor- 
ough the hum filtering. If some hum re- 
mains, add a 20-mfd. electrolytic—rated at 
150 volts or up—as shown by the broken 
lines in Fig. 8. END 


aeeeas 
aa 


G CONDENSER (FIG.3) 


A typical superhet midget looks like this. Some of the modifications are shown by arrows. 
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Bring Out dh 
High Notes with 9a 
a Tweeter ee 


[Sm loudspeaker bottlenecking your | 
radio-phonograph? It is if you have a 
good audio system feeding into a single 
speaker. For no matter how much sound | 
quality reaches the plate of the output tube, 
you'll only hear what the speaker can 
produce. 

Single speakers are found in the over- 
whelming bulk of all radios and phono- 
graphs, For the most part they give ade- 
quate sound reprod in many 
ci they do not deliver the full potential 
of the rest of the equipment—particularly 
with FM and the new wide-range records ua speakers give 
and pickups. The larger speakers—those Weil detigued cabinet and. 


Speakers are mounted behind opening: : a grille cloth. The tweeter may be 
a baffle made of soft fiber board. They are then placed on either side or above the large unit. 
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The divider network consists of two condensers 
and an RF choke, mounted on an insulating strip. 


Spacing the tweeter on four 1” metal collars 
minimizes reproduction of low-frequency notes. 


with frame diameters of 8”, 10”, 12” or 
larger—are particularly good’ for reprodue- 
ing low notes. However, while their large, 
free-moving cones boom out the bass well 
enough, they tend to muflle the high notes. 
To reproduce the latter sounds with fidelity, 
you need a tweeter, 

Tweeters are small, rigid-cone speakers 
of about 3” to 6” diameter especially de- 
signed to reproduce all or part of the sound 
spectrum between 2,000 and 15,000 cycles. 
When combined with a large speaker—or 
“woofer”—and a dividing network, a tweeter 
will give greater faithfulness and brilliance 
to any music. In addition to increasing the 
range of your sound system, it will also im- 
prove the balance between high and low 
notes and separate individual instruments. 

You can spend from $2 to $25 or more 
on a tweeter, The one in the photos cost 
about $8. It has a voice-coil impedance of 
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Place the speakers side by side on the baffle. 
‘The filter network is attached near the tweeter. 


output 
iSFORMER 


* 
s WOOFER 


= 
CHASSIS. 
TWEETER | 


ES ee ea voure Se | 


Filter circuits for tweeters may be purchased 
prewired, or you can make one as shown above. 


16 ohms, but in this circuit it works per- 
fectly'in’ combination with a standard 12” 
speaker g an impedance of 6-8 ohms. 

The dividing network includes a .6-milli- 
henry, .75-ohm RF filter choke whose func- 
tion is to keep high frequencies from the 
woofer. Low notes take an opposite path, 
since Cl blocks them from the tweeter 
while L1 passes them readily. Condenser 
C2 filters any stray highs that may have got- 
ten past the choke. Note that Cl is a paper 
condenser, not an electrolytic, 

Mount the two speakers on a fiber-board 
baffle. The tweeter should not be placed 
below the woofer; it is spaced off the board 
on four 1” collars to discourage the repro- 
duction of low frequencies. To obtain full- 
est emphasis of low notes you may wish to 
try a bass-reflex cabinet. Construction 
details are given elsewhere in this issue.— 
Frank Tobin, Manhattan, N. Y. 


Shortwave Receiver Built on Half-Hour TV Show 


Srantinc from bare parts, a shortwave re- 
ceiver was put together and working within 
19 minutes recently while television cameras 
looked on, This demonstration of soldering 
virtuosity was performed by sound engineer 
Rudy Winston (left, above) on the “United 
Nations’ Casebook”, a regular program on 
New York's WCBS-TV. To save building a 
rectifier stage in his race against the clock. 
Winston used battery power. The completed 
four-tube superhet is at right above, Though 
the program lasted half an hour, Winston 
had only 25 minutes, as the script called for 


elector 


ae 


a view of the parts at the beginning and a 
demonstration of the receiver's performance 
at the end. By practising assembly in ad- 
vance, Winston had the set bringing in over- 
seas stations with six minutes to spare, 

Purpose of the stunt was to dramatize one 
of the world’s greatest needs—inexpensive, 
sturdy shortwave receivers, PS Editor Perry 
Githens, on the same program, showed 
charts indicating the terrific scarcity of re- 
ceiving sets in countries where news and in- 
formation of the United Nations should be 
made available. 


ves 145.000 Sound Combinations 


Prospective purchasers of radio-phono- 
graphs can now compare basic units to the 
tune of more than 145,000 combinations. 
Lafayette-Concord Radio, New York, re- 
cently opened the demonstration room part- 
shown at the right above. Racks contain- 
ing 12 record players and changers, 12 FM, 
AM, or combination tuners, 48 amplifiers, 


and 21 speakers are arranged and wired so 
that any individual item can be joined with 
any other, Complete assemblies, less cab- 
inets, are available from $75 to $1,000 or 
more; speakers alone range from an 8” unit 
selling for under $9 to a 15” one at $310. 
Four interconnected control panels of the 
type pictured take care of the switching. 
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Love, String, and Sealing Wax 


UNESCO booklet shows teachers in devastated countries how 


IOSTLY, complicated equipment has its 
place in a modern laboratory, but bril- 
liant scientific discoveries have been made 
without it. Archimedes and Galileo,” for 
example, did fine with just simple things. 
‘And commonplace materials are all you need 
to teach your youngsters basic science. 
Sometimes modern scientists question the 
trend toward ever-fancier lab equipment. 
The title above is based on a phrase in a 


Eleetrie Motor. You can make one 
with a horseshoe magnet, a cork, a few pins, 
and scraps of tin or copperfoil. The arm: 
ture is a coil of thin insulated wire wound in 
a groove cut with a razor blade in the cork. 
The ends of the wire are wrapped around 
two pins that serve as the terminals through 
which the current enters and leaves the 
coil. Leads from a dry cell attached to the 
brushes feed power to the motor. 
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lighthearted song called “Take Away Your 
Billion Dollars,” written by Arthur Roberts, 
an American physicist. The song’s main 
point: ideas come first, equipment second. 
You can get along with simple things. 

This is also the theme of a booklet pre- 
pared by the United Nations for teachets in 
war-devastated countries, On these pages 
are some of the experiments it suggests. All 
drawings were adapted from the booklet. 


Periscope. Talk about submarines and 
a youngster is sure to ask: What's a peri- 
scope and how does it work? In a sub, the 
periscope is more elaborate than this toy, 
but it works exactly the same way. 


Tuney HOLE 


Pinhole Camera. However fancy it 
may be, any camera is just an elaboration of 
that earliest picture taker—the pinhole cam- 
era. Here’s one you can rig up in a couple of 
minutes, You'll get best results by looking at 
the screen in a darkened room. Keep the hole 
as small as possible for greatest sharpness. 


Keep Science Alive 


everyday things can be used to dem 


phere fills with w 
pect, Variations 
present are indicated by an instrument 
a hygroscope. 

‘The common weather house is an example 
of this instrument, You can build one, 
the hygroscopic properties of a piece of 
catgut. The direction of twist of the gut can 
be found by trial. 


Lift Pump. 
topped off by this useful device. It makes 
use of atmospheric pressure to lift water 
from one level to another. How it works can 


Backyard wells are often 


be shown with this model. Burn holes 
through the cork with a hot wire to allow 
the water to pa 


s. This prin- 
‘tuates the common thermostat. Thin 
shects of iron and brass riveted together will 
enuble you to show how it works, 


isuLATED 
wine 


eld for study, As a beginning, why 
not make your own? This coil can be used to 
magnetize knitting needles and other slim 
ferrous objects, 


PLL BOTTLE 


‘so01um 
BICARBONATE 
‘SOLUTION 


her. You've seen the 
instructions on fire extinguishers: turn up to 
play. A model extinguisher will help your 
youngster understand why this is necessary. 
Don't invert this one, however. Instead, 
shake the bottle vigorously to mix the sul- 
phuric acid v ith the sodium bicarbonate so- 
lution. This releases carbon dioxide. Be care- 
ful not to get any of the acid on your hands 
or clothing. 
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‘damt. Used by navigators to deter- 
mine the altitude of the sun, this instrument 
is simple in principle. The graduated are 
usually is limited to 60 deg. (Hence, the 
name sextant.) For convenience, you can 
use an inexpensive protractor. 

Cut and fit a cork over the edge of the 
protractor. Stick a heavy pin through the pro- 
tractor center into the cork. Remove the 
silvering from all except the first 4” of the 
strip of mirror, To the back of this strip, 
cement a piece of glass tubing that just fits 
on the pin. Scrape half the silvering from 
another small piece of mirror and fix it to 
the protractor at a 45-deg. angle. A drinking 
straw fastened parallel to the base line of 
the protractor makes a good sighting tube. 
It can be cemented in place. 

To use your sextant, hold it with the cork 
in the right hand, Sight toward the horizon, 
looking through the straw and unsilvered 
half of the fixed mirror. Then adjust the mov- 
able mirror until the two images of the 
horizon form a continuous line. Record the 
angle indicated by the glass arm. 

Now sight at the sun, using a smoked glass 
if necessary, and go through the same pro- 
cedure. Record the angle of the arm, The 
angle that it has moved is half the altitude 
of the sun. 
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Turbine. This 
comes from a Latin 
word meaning that 
which spins or whirls 
around, Turbines exist 
in many forms. They're 
classified chiefly ac- 
cording to the moti- 
vating force; that is, 
water, steam, gas, and 
so on, You hear much 
about turbines these 
days in connection 
with aircraft propul- 
sion. This model will help you show others 
the basic idea of how they work. 


firage. This common optical phenom- 

m of the desert is produced by layers of 
hot air of varying density, These layers re- 
fract, or bend, light rays, enabling you to 
see objects at quite some distance, 

The apparatus shown here will bring a 
mirage into your own living room, When the 
element is hot, an eye located in the position 
shown will see a reflection of the bulb in the 
hot air above the wire. If you wish, the wire 
can be completely hidden by burying it in 
sand, but the apparatus will then take longer 
to heat up. 


Barometer. Prob- 
able weather changes 
are predicted by the 
use of a barometer. It 
registers the rise and 
fall of atmospheric 
pressure 

Here’s a barometer 
in its simplest form. 
Partly fill the bottle 
with water. Invert it 
with its mouth under 
the surface of more 
water in a saucer. Approximate variations in 
atmospheric pressure can be noted by ce- 
menting a graduated strip of paper on the 
outside of the bottle. 


RILLING glass or ceramics is never a 

cinch, but you can ease the job and 
keep down breakage by following the proper 
procedures, Of course, you can buy special 
bits for the purpose, but if the job turns up 
only occasionally, most craftsmen can get 
by nicely with the usual tools, 

An electric vibrating or engraving tool 
with a diamond-point bit will drill glass but 
it takes a little time and patience, Don't try 
to use this tool on glass that’s thicker th 
X” or so, It may take from 20 to 30 minutes 


show a mirror, china plate 


and a pane being worked. At left, an 
electric’ vibrating tool with a diamond-point 
bit is used to drill a mirror for han: enter 
photo shows a plate being drilled with a cone- 


shaped abrasive point chucked in an electric 


a hole in a 3/16" Use 
Don’t bear down too h. 


to put 
cireul 
on the work, L 


piece 


d 
t the tool do the cutting, 
Guide the point in small cireles first and 


r mot 


circle 
motion, 


then cut back and forth across the 
but always return to the circular 
Keep the sides of the hole straight or you'll 
find it shr size. A diam: 


eter of X” te Work the 
job from both sides, if you can. 
The small electric hand grinders or a 


flexible shaft tool also will drill glass when 


Z. 


ee 


der. Plate was used in a two-tiered 
ver. A hole was needed in the pane of 
at right to pass through a radio lead-in 
Electric hand grinder wit abrasive 
point was used. The dropper feeds turpentine 
to the point to lubricate it. 


hand 
pastry 
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Brass tubing and electric drill cut a hole 
in a glass bottle to wire it as a lamp, Putty 
dam around the drill holds a mixture of tur 
pentine and abrasive powder to speed cutting 


, Notch the brass tubing with a file. It speeds 


up the drilling, When using this method, select 
tubing that’s the same diameter as the hole you 
want in the glass or ceramic. 
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fitted with a cone-shaped abrasive point. 
Lubricate the work with a little turpentine. 
Don't work the drill continuously. Keep 
the wheel running but only bear down on 
the glass at short intervals, Once the hole 
has been made, it can be enlarged by grind- 
ing away the glass around the sides, 

You can also drill glass with an old three- 
cornered file chucked in a hand or electric 
drill or in a brace. Use a short file and Jub- 
ricate the work with turpentine, Break off 
a bit of the end of the file if it rounds and 
softens under friction, 

Then there's the old stand-by—a piece of 
brass tubing used in place of a bit to drill 
ceramics or glass, Pick a tubing that's the 
same outside diameter as the hole you want. 
Notch the drilling end of the tube with a 
file, Build a putty or modeling-clay dam 
around the spot where you'll drill and put 
a mixture of turpentine and abrasive powder 
in the dam. As the work goes along, the 
heat of the drilling will evaporate the tur- 
pentine, Add a little more from time to time, 

If you plan to do a lot of drilling on glass 
or ceramics, buy one of the special drills,— 
Arthur Miller, Manhattan, N. Y. 


You can drill ceramics faster since they're a 
lot softer than glass. Above, a vase is drilled 
with brass tubing to convert it into a lamp, 
Use turpentine and abrasive powder. 


WHAT’S 


Woopwonxixe technique isn’t just a 
set of rules invented by the experts in 
order to make things tough. There’s a 
reason for practically every “right” and 
“wrong” way.. Usually the right way pre- 
vents damage to the work or the tools, 
and does the job better. See if you can 
spot the errors shown here. 
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Amplifiers Make Thermostats More Sensitive 


A New control system for air conditioners 
developed by Minneapolis-Honeywell Reg- 
lator Co, is said to be about 100 times as 
sensitive as previous controls, The tiny 
plastic frame at the right, wound with 51 
turns of wire, replaces the larger mechantcal 
at pictured with it. Very slight 
temp: changes. produce changes in 
the ele ce of the wire. Fed 
through sensitive electronic amplifiers, these 
changes govern the control motors which, 
in turn, operate the valves and dampers of 
the heating or air-conditioning system. Ad- 
ditional thermostats may be added to aver- 
age the temperature of a large area or 
compensate for changes in outdoor weather. 


bea] 
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Keeping the 
Home Shipshape 


Road maps make fine, inexpensive wallpaper 
for a game room, attic, basement, or den, Trim 
the borders, apply the sheets with wallpaper 
paste, and coat them with clear shellac. 


A safe ashtray for desk or shop can be made 
from any largemouth jug. Bend a piece of 
stiff wire as shown. Then if a cigar or rette 
is neglected, it will ultimately fall 


Drawer pulls will serve as their own marking 
templates if you make two special screws, 
Grind the heads to points, turn them lightly 
into the pull, and press them into the face. 


Empty magazines for injector-type razor 
blades le in squeezing shaving-cream tubes. 


Remove the clip and slip the tube in. For 
larger tubes, cut the slot open to the end. 
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In framing pictures, a pair of slip-joint pliers 
is handy for driving the brads or glaziers 
points that hold the picture and mat in place, 
Use a backing block to protect the frame. 


Two knife boxes purchased at the dime store 
will keep dressing-table supplies in order. Bolt 
the boxes together or screw them to a common 
base. Add extra partitions if needed. 


To identify your preserves at a glance, add a 
small amount of vegetable coloring to the hot 
paraffin used in sealing the jars. You can also 


An additional shelf for hats or similar light 

articles can be easily made by lacing four or 
i twine tightly through screw 
of a closet. 


Let your child carry an ini spring-type 
clothespin to school with him, When he takes 
off his rubbers or galoshes, he can clip them 
together and locate them casily. 


Appropriate tie-backs for kitchen curtains can cake turners, spoons, or forks. Drill each handle 
be made from such inexpensive utensils as pan- for a screw and bend it into a flat U shape. 
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50-Hp. Motors Made Again 


Evixnuve Motors, Milwaukee, Wis., has 
resumed limited production of the’ Big 
Four ®, suspended in 1947 because of 
material shortages. Rated at 50 hp. at 
5,000 r.p.m., the Big Four is a development 
of the motors used by the Army on heavy 
landing barges to carry combat troops and 
equipment across the Rhine. The motor 
delivers speeds up to 45 mph. on large 
runabouts, It also is used as a heavy-duty 
workboat motor. Timken © bearings are used 
in the gear housing, 


Cruiser Uses Outboard M 


Tuovcn only 15’ long, this light cruiser 
sleeps two persons. The cabin floor board 
can be raised onto two runners level with the 
seats. This turns the cabin into a 4/10” by 6” 
berth. Cockpit cushions fit between seat 
cushions to form a mattress. Made by Orono 
Boat Works, Inc., Wayzata, Minn., it has a 
6’4” beam and a 6” draft with motor tilted. 
The hull is double planked with treated 
canvas laid between the two skins. The boat 
is priced about $1,500 complete except 
motor. 


Trailer Splits to Form One or Two Boats 
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Accorpinc to the Barden and Robeson 
Corp., Lockport, N.¥., the builder, the 
Trav-L-Boat ® can be floated as one 14’ 
boat, separated into two 7’ boats, used as a 
trailer, or as a 7’ undercover sleeping com- 
partment. As a boat or boats, each part may 
be powered by an outboard motor or oars. 
Used as a 14’ craft, it has a 48” bottom 
beam and an 18” depth at center. It seats 
up to six persons. A 5-hp. outboard cruises 
it about 10 m.p-h. Built of marine plywood, 
it has disconnectable hinges on each gun- 
wale that are self-locking. 


New Packaged Boats Offered 

Eactt of the 18 packaged boat models— 
from 8° to 18” long—offered by the Buffalo 
Marine and Sports M: Inc., of Buffalo, 
N.Y., comes complete except for paint and 
deck hardware. Only one model, an 8” 
pram, requires a building jig and that is in- 
cluded in the kit. The company also sells 
marine accessories and boat patte 

The top photo shows a one-piece plywood 
bottom ready to be installed. Lower photo 
shows another model’s preassembled parts— 
transom, f nd steam-bent stem with 
the keel attached. Completed subassemblies 
save about 50 percent in construction time, 
according to the manufacturer. 

One model, a 12’ skiff, for oars or out- 
board motor, has been designed for the 
completely inexperienced amateur. The 
transverse and longitudinal members are 
natched so the framework locks together, 
aiding assembly. 


mes, 


putboard Motor Rev: 


Tue gear on the vertical drive shaft of the 
new motors built by Scott-Atwater Manu- 
facturing Co., Minneapolis, Minn., is always 
engaged with both forward and. rever 
gears. A dog clutch on the propeller shaft 
is shifted to engage either one or is left in 
neutral. The three models with the gear 
shift retail at less than $200, 


Ise 
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Desicxep primarily as a hand dolly for 
sporting a boat from cottage to beach, 
this lightweight trailer also can be towed 
with a car on short hauls over smooth pave- 
ment. It’s made entirely of seamless steel 
tubing with welded joints. 

The cradle can be built with supports for 
either a V-bottom or a round-bottom craft. 
For a V-bottom, rocker bars padded with 
sections of garden hose are provided. For a 


Boat Trailer Welded of Sea 


all fs 


mmiess Steel Tubing 


round bottom, small rubber-tired casters are 
fitted. In either case, the supports accom- 
modate themselves to the boat bottom, A 
cleat is welded to the tow bar so the painter 
can be secured to prevent the boat from sli 
ing backwards when towed by a car. The 
steel axle passing through the tubing be- 
tween the wheels should be not less than 
%” in diameter. The tow bar is 1” and other 
parts %” tubing.—Hi Sibley, Nuevo, Calif. 


Wooden Blocks Protect Axe 


Two slotted wooden blocks, as shown in 
the drawing at left, will protect the sharp 
edges of your axe bit when it is not in use. 
They're also a safeguard against accidents. 
A section of old inner tube holds the blocks 
together.-V. H. Lamoy, Upper Jay, N. Y. 


Lag Serews Driven With Brace 


I Hap to drive a number of lag screws 
with an open-end wrench and after a while 
it got to be quite a task. I switched to a 
brace and quickly drove the screws to with- 
in an inch, finishing up with the wrench, Of 
course, the proper pilot holes must be 
drilled first—John E. Baker, Paterson, N.J. 
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Stainless Steel Covers Drain 


Backen with #” plywood, stainless-steel 
sheet offers an excellent material for cover- 
ing your kitchs ik drainboard. Buy .018” 
or 025” anne sheet, 

Lay out the metal oversize. Trim to size 
after gluing to the plywood. Pliobond © 
is a good adhesive for this, For a waterproof 
seal, also use this adhesive where the end 

splash board joins the other member. Use a 
piece of pipe as a form to bend a back curve. 

To install the drainboard on an existing 


Sawhorse Folds for Storage 


Tuene’s no need to keep that old sawbuck 
standing permanently out in the back yard. 
Here’s one you can fold up and store away 
in the woodshed, where it's protected from 
the weather and is no longer an eyesore. 

In making it. I used two-by-fours for the 
crosses, pivoting them with %” carriage 
bolts, The feet of the two-by-fours are tied 
together by %” by 4” boards screwed in 
place, It’s best to determine the distance 
‘between each cross by the length of the logs 
you're likely to cut. Two long hooks fash- 
joned from X” iron bars are placed across 
the ends to keep the horse rigid while in 
use.—Arthur R. Tanner, Cold Spring, N.Y. 


cabinet, attach blocks to the underside of 
the plywood at intervals and tie it into the 
original structure, Small angle brackets 
with one leg shortened can be used to attach 
the splash board to the wall. Cut away the 
wall surface and set the long leg directly 
against a stud, Notch the upper edge of the 
splash board to receive the other leg, A 
finish edging then hides the bracket. 
Install stainless steel or aluminum edging 
around the drainboard, A ing of the 
adhesive under the edging provides a water- 
proof seal.—John L, Hathaway, Los Angeles. 


Coffee-Pot Seal Repairs Valve | 


Wuen the seat of a flush-tank ball valve 
has become so pitted that the rubber stop- 
per no longer makes full contact, a dis- 
carded vacuum coffee-maker sealing ring 
offers the means of a quick repair. 

Drain the tank and dry the brass seat 
casting. Smear the outside of the casting 
with white lead or any plumber’s sealing 

Press the rubber ring in the over- 
flow arm.—W. H. McClay, Pasadena, Calif. 
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Horse Rak 


Ox horse rakes generally are consigned 
to the junk pile, but I found that a few hours’ 
work can convert an old one to a or 


hydraulic rake for use with a tractor. Tratead 
of buying an expensive hydraulic cylinder to 
operate the trip as on Gacmnereal’ rakes, I 
worked out the leverage system shown in 
the photo. When the hydraulic lever -is 
pulled bi on the tractor, the drawbar 
comes up. But at a predetermined level the 
bar trips the rake teeth up. By experiment- 
ing, you'll find where you want the rake 
to trip. 
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First remove all parts of the old rake 
except the main beam, the beam that holds 
the rake teeth, and the pivots. By using 
spacers and two bolts, you can bolt the main 
frame of the rake to the drawbar. To stabilize 
the rake, run an extra brace to a drawbar 
stay. In the photo at right, it cun be seen 
running parallel to the right stay—Howard 
L. Corwin, Rhame, N. D. 


lakes Trimmer 


Ir’s easy to keep shrubs in trim with this 
clipper made from an old vacuum-cleaner 
motor. The blade, sharpened on opposite 
sides at each end, can be an old butcher 
knife, a piece of hacksaw blade, or any piece 
of thin tempered steel. Drill a hole in its 
center for attaching to the motor. At left, 
the photos show the handle and the blade 
guard under the switch. Both are bent from 
sheet aluminum. These parts will have to be 
shaped and attached to suit the motor you 
use.—Benjamin Nielsen, Aurora, Neb. 


Grass Clipper Has Long Handle 


Mave by the Garden Tool Mfg. Co., 
Racine, Wis., this long-handled trimmer en- 
ables you to clip along 
sidewalks, trees, or 
fences without crawl- 
ing on your hands and 
knees. Pressure on the 
handle operates the 
blades while you re- 
main in a_ standing 


Kinds of Camera 


the Kodak Medalist IT 
Camera has the accu- 
racy and operating re- 
finements of a precision 
miniature, Automatic 
film advance, shutter 
cocking, and double- 
‘posure prevention 


9 speeds to 1/400. 


with the Acceasory Back 
it quickly converts 

to a film-pack, sheet- 
film, or plate camera 
with ground-glass and 
range-finder focusing. 
Now you can choose 
from the full range of 
Kodak Film emulsions, 


Kodak Medalist ll 


© Take a good look at this famous Kodak 
camera. It’s designed for a wide variety 
of photographic jobs. The Kodak Ektar 
7/3.5 Lumenized Lens is the finest in the 
24x34 field . . . takes superb black- 
and-white or full-color pictures. Flash 
Supermatic Shutter. Coupled range 
finder. Camera with field case, $270 plus 
tax. Flash attachment, $9.50 plus tax... 
At your Kodak dealer’s. 


EASTMAN KODAK COMPANY 
ROCHESTER 4, N.Y. 
(Prices sebject te chomge without notice) 
“Kedak™ is a trade-mark 


in combination 
ith its accessoty back 
and the Kodak Preci- 
sion Enlarger Stand 
Assembly. Extension 
Units may be used 
singly or in combi- 
nation for various 
magnifications, 


ys 
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REQUIRED 
READING FOR 
HOME CRAFTSMEN 


ca KN 


It’s yours for the asking— 
a fact-packed, 48-page handbook on 
the kinds, care and use of files. 
Learn how to pick The right file 
for the job; how to improve your 
filing technique; how to sharpen hand- 
saws, circular. saws, crosscuts, tools 
and implements. 

Illustrations galore! Up-to-the-minute 
facts about the latest developments in 
files and filing techniques. 

Send for your FREE copy of “File 
Filosophy” today. Simply write to: 


etekty NICHOLSON FILE COMPANY 
SRE a heer 8 raven 1,8 | 


(Un Canada, 


pe, Ont.) 


' NICHOLSON 
FILES FOR EVERY PURPOSE 
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SANDING axo GRINDING CURVES 


MADE EASY 


ma, 


OBSOLETE HARD-TO-GET, 


COSTLY PREFORMED ABRASIVE e 


16550 Greenfield Road, Detroit 27, Michigan 


‘PAT, PENDING 


NOW. YOU CAN 


BROADCAST! 
ONLY THIS CIRCUIT PERMITTED 
WITHOUT A FEDERAL LICENSE 


De PENS eee 


America's Favorite! < 


Quick starting and smooth, effortless engine performance on 
cold mornings are, in large measure, due to dependable spark 
plugs. In the opinion of most engine experts and motorists in 
general, no spark plug is more dependable than Champion— 
America's Favorite—because they represent the ultimate in 


quality, value, performance and dependobility. 


CHAMPION. SPARK PLUG COMPANY, TOLEDO 1, OHIO 


FOLLOW THE EXPERTS 
DEMAND NEW DEPENDABLE CHAMPIONS 
FOR YOUR CAR 


Listen to the CHAMPION ROLL CALL . . . Horry Wismer's fost sportscast every Friday night, over the ABC network 
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Because PYROIL 


gives oil the property 
of clinging to cylinder 
walls... 
—it *prevents battery drain due to 
“dry starts”. 
it “prevents scoring of cylinder 
walls. 
it *prevents corrosion and rust 
when automobile is not in use. 


* it is PYROIL 


‘Ask your gas station attendant to add 
PYROIL and add miles to your car. 


Pyroil For Aircraft Engines 


Use Aircraft Pyroil B for lubricating 
oil, Aircraft Pyroil A for gasoline. 


GIVEN! 


ictive Pyroil metal savings 
ikes coins up TO 50c Pieces 
wis yours. for’ the asking—sent 
postage Paid. 


PYROIL COMPANY 
384 Main Street, La Crosse, Wisconsin 


T want my car to last and run properly. Please tell me 
more ubout Pyroil and how it cam accomplish this for me, 


Address, 


City oF Town, State 
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‘SURPRISE VALUE 
100 Pieces$ 00 


‘A Bastul of 
Barst 


NEW 1949 CATALOG 


(ake this Intersting catalogue your, shapping wide, Send 
Hes tehantlng snd matlagTODAT 


DELGO-REMY weenever weets rue on provetters SPIN 


mance 1949 253 


in AVIA TION 


We have hundreds of urgent requests for Embry- 
Riddle ground and flight graduates - many times 
the graduates we had available could have been 
placed in the last 3 months. Never has there been 
such opportunity for you in aviation. Begin your 
career now. A few short months at Embry-Riddle 
and you're ready for a good job with best pay. 


EMBRY-RIDDLE OFFERS INDUSTRY NEEDS 


Complete training in minimum 
time for ABE Mechanics and 
oll fundomentol flight, spe« 


Embn 
spoken 


CAKE Mechanic 

Gy Commerciat Pilot 

1G) Eneincerine 

BAKE. Combined with 
Commercial Pilot 

1D Firing Mechanic 

C Deaing & Desien 

tect Owe { Ne Vteren 


TRAIN IN MIAMI-- AIR CAPITAL OF THE WORLD 
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A NEW KIND OF MOTORCYCLING 
WITH 


| DEALER INQUIRIES INVITED 
| JAWA MOTORCYCLE CO. 
2432 Grand Concourse Dept. S 
Bronx 57, New York 


Build Four Ri 


ts 


‘© Bulld a Screen Grid Receiver, 


Electric Headphone 
Seiver,s Shore-Wave. Receiver & 


Ro- 
weight Portable. Only 
Popular Science, Depts 


DOUBLE ACTION Were Actuated Switch 
Double pole,-either normally open or normally closed, 
or both © at one time, Rated at 10 amp. load on 

= 3 for $1.00 postpaid 


ALL POPULAR BRANDS 
Per Carton . . . . Postpaii 
Minimum order 5 cartons—quar 


No. 85 No. 80 
Utility Boat, $1.00 ice Counter, $0.60 
$1.00 


MAKE YOUR 


Ne. F F ; 
TGorden'Chotwe, $0.35 ‘Thousands of American men are using their shops 


to save hundreds of dollars a year . . . building 
shelves, cupboards, cabinets, garages, furniture re- 
modeling... beating high prices with their own 
skill and the new Atlas big-capacity quality tools. 
So can you. The 97 Easi-Bild patterns will help you 
get started. An Atlas 8” Tilt/Arbor saw should be 
your first shop power tool. 


The Atlas 8” gives you so much more saw for your 
money it’s hard to make comparisons, It has a tilting arbor 
—table is always flat. Cuts 2%" deep. The table is grey- 
iron — precision-ground. It is 22” x 18" (22"x35Y4" with 
two extensions) and has 1054” working surface 
ahead of blade— the capacity you'll want for 
big boards and panels. The new-type rip fence 
locks at both ends — releases instantly for easy 
positioning. Vernier control for fine adjustment. Blade 
height and angle controls work smoothly, Dust-sealed ball 
bearings assure long, smooth, accurate service. 

See the saws at your Atlas dealers. Start saving money 
with your shop this month! Send the coupon today for full 
details about the tools you want. 


Kalamazoo 
less motor 


extensions, 


ATLAS PRESS CO., 355 N. PITCHER ST., KALAMAZOO, MIC! 
Send detoils on these Atlos Tools: © prill 

D8" Saws. Fy igte Sere by Sar 8 Diss Sander, 

D2" Jig Sow 0) 10" Metal Lathe [) 12” Wood Lathe 

Cash Included for These Patterns 

CONe.78 = [)No.113 C)No.75 (No.8 (No. 85 


Send Complete Pattern Catalog 
- 


Aa 


Addees 


a 
mrD PRECISION Toons =m 
WOODWORKING AND METAL WonkING 


aed 


a 
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YOU'RE NEVER 
OUT OF WORK 


when you havea 
sideline business 
to fall back on 

‘© STEADY, PROFITABLE INCOME 


© NO EXPERIENCE REQUIRED 
© BE YOUR OWN BOSS 


IN SPARE TIME OR FULL TIME 


SHARPEN LAWNMOWERS 


ON THE 


IDEAL SHARPENER 


YOU can put one of our IDEAL Lawnmower 
Sharpeners in your garage or basement and 
start a good paying business of your own—on 
the side—or full time—sharpening lawnmow- 
ers, In a short time your earnings will pay for 
the machine. From then on, everything you 
take in is “gravy 
-d now! Early this spring and all sum. 
ple in your neighborhood will keep 
ng you mowers to sharpen. Just place the 
jower in the IDEAL, make a few simple 
adjustments! The IDEAL 
does the rest. You collect 
the cash! Get’ the facts! Be 
first in your neighborhood! 


Send for 
chia FREE 
booklet today! 


THE FATE-ROOT-HEATH CO. 


DEPT. D-4, PLYMOUTH, OHIO 
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Your 
OWN 


BUILD swe TILTING ARBOR SAW! 


GiLLIOM POWER TOOLS 


10. Box 4.VC. Lambert Field, St. Louls 21, Miesourt 


i 
tsmcie [NEW ADDED 


iareas bt 
igh grade tubriea ‘ies ree a 
‘Sawe'br'u. is Berea of ‘Butitin'86)> 

q 


TREVENTS Acid and Siudge Formation 
MAINTAINS US tot ELIMINATES Ehnee 


cAR® ‘TRACTOR OWNERS! 
ae eet ngs 00 eter 


ECT eee eT RATT , 


wo 
‘5083 ELSTON AVE., Dept. 91, ‘CHICAGO 30, HLS 
REPUTABLE DEALERS WANTED 


7 surenion Features 


*"Chrome Clad", Non-Glare 
Sotin Finish, Easy 
Rust and Wear 
Har Ground TI 
* Easy Adjustment # One 
Pie 


Finish on Anvil 
Ends. 

“Before, releasing Lufkin 
Chrome Clad Micrometers to 
the public they were used for 
several yearsin our own plant 
‘on various types of rough and 


tested have retained their 
hon-glare satin fini 
‘complete satisfaction. 


Securacy of Measurement & 


THE NEW 


‘UF KIN “CHROME CLAD” 


MICROMETER—with Non-Glare Satin Finish 


Lufkin adds another impor- 
tant feature to the many 
which now distinguish 
its famous Micrometers,— 
“Chrome Clad”, Non-Glare 
Satin Finish. Utilizing re- 
cent pacesetting develop- 
ments in metal finishing, 
Lufkin now applies a heavy 
chrome plating to its 
micrometers. This finish 
possesses a non-glare quality 


which makes reading easier 
than ever before. You get 
your reading at a glance in 
bright or poor light. Mark- 
ings stand out sharp and 
bold against the satin finish. 
It is rust and wear resistant. 
Here’s a real ally for the 
precision worker to whom 
accuracy is a “must”. Ask 
your dealer to show you 
this improved precision tool. 


Whe Rey to Precision 
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5 Kinds of Work 
with 1 Tool 
1. Handgrinding 
2. Bench-grinding 
43. Lathe-grinding 


Handgrinder —> 


Aversatile tool with plenty of power 
—to do your work faster and easier 


You can see by these pictures why home- 
workshop fans say, “The Dumore Duplex 
is the handgrinder to buy!” It’s a real tool 
— rugged and powerful, And it’s built to do 
everything from delicate carving in plastic }¥ 
and wood to tough clean-up jobs on hard 
‘weld: metal! 

Just think of the advantages of these features: 

1, A full {4 hp Dumore motor for no-stall 
power, 

2, An extra-capacity chuck for 4", 4" 
and 3/32" tools. 

3. Attachments that convert it instantly to 
Flexible Shaft Tool, Bench G: 
Toolpost Grinder, Sander-Poli 

It is almost impossible to list all of the hun- 
dreds of jobs you can do with this fine 
Dumore tool in any workshop. We hear of 
new ones every day from enthusiastic, satis 
fied users, And every job is done faster, easi 
er, and better — thanks to the Duplex. Enjoy 
working with a tool that adds so much more 
fun to your hobby. Get a Duplex today. 


= for complete information on the 
Dumore Duplex Grinder, Flexible- 
shalt ottochment, “Handy -Sondy, 
Bench Stand, ond Toolpost Bracket 


this coupon 


‘ond mail 


today 


‘The Dumore Company, Dept, C-52, Racine, Wisconsin 

Please send me the items checked: 

(Duplex Deluxe Kit with 27 accessories. $27.80 enclosed 

Duplex Standard Kit with 9 accessories. $10.75 enclosed 
Shipping Charges .0-D. on all items 
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em) and 
fook em 
the Indian way 


© Sneak up on the deep, dark pools 
where the big ones hide. It’s easy in 
a perfectly balanced Old Town Ca- 
noe, This modern birch-bark is built 
for sportsmen. Steady and strong, 
yet light to carry. Made with Old 
Town skill to last for many a moon. 


i) 


PRINTS and ‘ 
ILLUSTRATES 


Ic POST CARDS 


Tota 


BONE. STATE, 


Why General Electric headlamps give more light 
—now 12% more light on the road... and they do not grow dim 


TODAY'S GENERAL ELECTRIC “ALL-GLASS" sealed 

Je beam Headlamp is a rugged, one-piece bulb light on the road for driving, 16% more 
that gives you more light than ever. These for passing. And they won't shake loose 
pictures show why. ‘on bumpy roads. 


BIG, IMPROVED FILAMENTS give 12% more 


THE ONE-PIECE, all-glass construction keeps THELENS is rugged hard glass, precision made 

Je out all light dimming dirt and moisture. The /e to put maximum light on the road. Be sure to 
average General Electric headlamp gives 99% have your car lights checked next time you leave 
of original light output even at the end of its your car for service. And when you need replace- 
life. It does not grow dim! ments, make sure you insist on General Electric! 


You can put your confidence in— 


GENERAL @@) ELECTRIC 
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OWER KING 


an" JOINTER-! -PLANER 


‘Gur ea 


‘The smooth finish and tight joints chat characterize 
professional woodworking can be yours at low cost 
with the Power King 44” Ball Bearing Jointer-Planer. 
ke you time and work in planing, rabbeting, 
tonguing, beveling. Buile extra heavy, with massive 
cast iron base and table — ground table top — tilting 
fence — 3-blade steel cutter head — many other out- 
features, Made by the manufacturers of 
Atlas tools for industrial, commercial, and home shops. 
at your dealer’s—buy it for professional 
ia your shop projects! $44.75. 


POWER KING 
THM" DRILL PRESS 


ional” rete on such jobs as mo “a 

 tading, ‘carving: ialari 
Beer coupon for complete infor nF 
precision tool. 


femsional” 


DOUGLASS Steel-Pack MUFFLERS 


POWER KING 
8” TILT/ARBOR SAWS B For All Makes 
‘Seurs and Models 


All prices F.0.B, Kalama- 
200, ess motor. Subject to 
change without notice. 


ATLAS PRESS COMPANY 
M2 N. Pitcher St, Kelomazoo, Michi 


MED RECS 

mate HON TooLs FOR 
won 

WOODWORKING AND wera rwORKING 


nefntes 
RACING EQUIPMENT Cc 


1916 W. Valley ‘Alhambro, Calif. 


4-TON ARBOR PI PRESS bq 


"Please 
1, MONEY BACK uke 


¥. 
I. B. HERDER, Too! Special 
“KALAMAZOO 82, MICH, 


City, State 
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big money 
with 


American 


Now's the time to step out of the “hourly wage 
class’—and make BIG PAY EVERY DAY in a 
business all your own! Here's how—start a floor 
surfacing business with an American! Hundreds of 
men are doing this and making $35 to $50 a day 
—you, too, can make big money! 

There's plenty of floor surfacing work all the 
year ‘round in today’s booming building industry. 
Pleasant, indoor work sand both new and old 
floors. Easy to operate an American Sander—no 
big overhead—no large investment—no special 
schooling. Decide now that you want to get ahead 
and be your own boss! 

Send for “money-making” booklet entitled 

“Opportunities in Floor Surfacing”— 

use coupon and enclose 25c in coin or 
stamps to cover handling. 


Awernican 


Send Coupon Today!» 


City 
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LAST YEAR’S nya 


with a 


| FOLEY SAW FILER 


» experience 


FREE BOOK 
Shows How to Start 


FOLEY MFG. CO., 319-9 Foley Bldg. 
Minneapolis 18, Minn. 
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Lage aed BUILD 


ASSEMBLE KITS 


| NO EXPERIENCE NECESSARY 
Everything Complete in ki 
SrART 1 Quolity Material, Simple as ABC 


diate Delivery. 


ater 
ROWBOATS, KAVAKS, DINGHIES, INBOARDS, 
OUTBOARDS, RUNABOUTS, CABIN CRUISERS 
SS, SEND 25¢ (COIN) FOR CATALOGS 
E) Colorful Illustrations show all 
Be Sap tection te ey 
steer 
ODUCTS 
MARINE DIVISION 
Forme DYSON 


7O3R-WHITTIER ST.,. N.Y. 59, N.Y. 


The 1949 edition of the famous 
Ci 


SEND FOR FREE FOLDER 


MULTI PURPOSE 
POWER TOOL 


‘Magoo Engineering Corporation 
465 Colifornia St, Son Francisco 4 


Snap-on. Famous Ferret Set 


Rugged tools .. . twice as strong as 
you would expect such slim, streamlined 
handles and thin-walled sockets to be. 


“The Choice of Better Mechanics” 


Present Owners: 
Supplement your basic set with 
these Special Ferret tools... 


cuuren.rvee 
ferew onvven San 


Handles ctutch-type (figure 
8) head screws. Built 
short for easy operation in 
close quarters, 


Saves a lor of cough 
for electric work. Makes | ork fumbligg for hard 


to Ret at studs and bolts. 
your Ferret Set more useful. | Eight sizes: #4" «0 %4". 


FERRET FLEXTENSION — A flexible steel cable extension 
connects handle and socket to work around corners and 
‘over obstructions. 


cuctomirectwee tal 


36¥2" long, 27” shank. Radius of sweep is 344". 
“Palm-Grip” handle rotates to provide easy operation. 


Mechanics like this set because { r= 
it is way over par in perform- as 
ance . . . the tools are strong and easily’ 
adaptable to a variety of jobs. 


They squeeze into tight places and get those 
hard-to-reach nuts and bolts that defy the’ 
ordinary type wrench. Recently designed by 
Snap-on engineers, they have the new features 
that make fast, easy work of the tough jobs. 


INCLUDED IN THE SET: \” and %o" 
single broached sockets; 11 double broached 
ets from %4” to 1%"; a speeder wrench, 
sliding tee, 8” reversible ratchet, nut spinner 
and universal joint, plus a 3", 
6" and 12” extension. All com- 
plete in a metal box for only... 


TOOLS CORPORATION 
SRerCSthn Tarcnve, Kenosha, Wisconsin 
Money Order of 
Raced od Stee Orde for the $17.85 
re itugesed brochure descbion 
ve gen ill rochure describi 
Oo Tos tedividual Peres unit. 
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~ GROBAN'S-WAR 
SURPLUS BARGAINS 


HAND HYDRAULIC PUMP 


Brand New 
Used for hydraulic jacks, 
presses, hoists and other hy- 


te pump oil or hy- 


SELF-PRIMING 


ELECTRIC 


Ronros wt. 8 tbe951-00 value 


ORDER DIRECT FROM aD Sali 
ISFACTION 
Send payment or Purchase order today — 


BERMAN'S 


Ilustroted 


GENUINE 
DIAMONDS 


The BERMAN Corp. 
DIAMOND BROKERS 


Treasure and Mineral 


LOCATORS 
GEIGER-COUNTERS 


FOR URANIUM-ORES 


FISHER RESEARCH LABORATORY V, 


wome ‘WATER 
SYSTEMS 


FIRE PROTECTION 
PRESSURE BOOSTER 


$42:95.| ie 


GROBAN SUPPLY C' 


MICHIGAN AVE., Chicage 5, Det 


sa taut HEALTH-O-LATOR CO. 


+ aBs W. Olymple Bivd., Beverly Hitle, cali 


FEN Cc E with you ae 
Musketeer Fencing Set! 


“The sport of heroes, Active, developing alertness 
ity, Become a Chiamplaa fencer. Set 


a pares, Wee 
TRIANGLE MANUFACTURING Co., Dept $1 Bx 105, Fort Seat, Kansas 
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:“GROBAN'S 
SURPLUS BAR 


MINIATURE High Speed 


EE RCIRIC: MOTOR 


Vickers MFO Hydraulic 


PUMP or MOTOR 


HyDRAULIC 


PRESSURE GAUGE 


RAND NEW 


Positive 
Pumping 
Pressure 


ORDER DIRECT FROM AD 
Send payment or purchase order today 
SATISFACTION GUARANTEED 
o 


BRAND NEW—AIR OR OIL 


HYDRAULICS 


CONTROL VALVES 


BRAND NEW 


VICKERS HEAVY DUTY 


HYDRAULIC PUMP 


VICKERS HEAVY 


HYDRAULIC CON TROL VALVE 


and Mew. Thi 
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WHEN IT’S A 


PLUMB 
YOU CAN BE SURE 


It's As Perfect 
As A Tool Can Be 


Your tasks will be ea! 
ier, you'll do jobs better 
when you use a Plumb. 
Plumb Ball Pein Hamm 
for example, are toughened 
to stand heavy work. The 
weight is centered behind the 
striking face to add force to the 
blow.Cone-shaped pein spreads 
i ead of mashing them. 
Tested hickory handles are 
shaped to lessen fatigue. Like 
all Plumb Tools they are bal- 
anced to make hard jobs easy 
—to do work faster. 


FayetteR. Plumb, Inc.,Phila.37,Pa. 


The red handle and the black head 
—exclusively Plumb 


PLUMB 


HAMMERS - HATCHETS - AXES - FILES 
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YOUR OWN 
LOG CABINe 


Shipped In Sections—Ready to Erect 
Build your log cabin yourself and save money! 


ferlor_knotty cedar, Many desi 
Ss low as $435, F.0. 

‘our material to Your pl 
Proyed Prompt shioment: $ 
for 24-page Catalog, inchiding over- 
night and guest cabins: 


BRAUN Ui co. 


BRAUN CEDAR CABINS 
IWORLD’S LOWEST PRICED 


ADDING MACHINE 


VEST POCKET SIZE 


IDEAL for BUSINESS & PERSONAL USE! 


FREE TRIAL Fits vest pocket or purse. Guar 
‘Operated as eal 
bie, as mach! 


Xs 
of Sour Onger Adda, subtracts, multl- 
{des counts ‘up-to one. Dillion, 

wer in ale 


cf outaid 
‘AGENTS WANT! 


CALCULATOR MACHINE CO., (Mfrs. ) 


Takes less than 3 hours to 
Convert 


HAND MOWERS TO POWER MOWERS ~j 


* Handy-Dandy Lawn Mower _» 
Kit fits any hand mower 
from the 16 to the 20 inch 
size. 


© Kits furnished separately or 
with power units. 


AVAILABLE 
Kits available for Power Products. 
Maytag’ Lauson si 


Clinton. other. si 
flectric motors. In stock 2 oF 1p 
Bp. Lauson engine and 19” heavy duty Pennsy)- 
Yania Mowers, 


DEALERS WANTED 
LE CLAIRE MANUFACTURING CO., 


LE CLAIRE, IOWA 


Every bend in the road brings 
new fun and thrills. . . every 
highway leads to new adven- 
tures when you're riding a 
super-smooth Harley-Davidson 
in the world's greatest sport 
... motorcycling! Thete’s no 
‘end to enjoyment, no lack of 
places to go and things to do. 
Delightful gypsy tours, excit- 
ing race meets, endurance runs 
and hillclimbs . . . sightseeing 
trips to scenic splendors and 
historic places all beckon you 
to happy days and endiess 
good times. Owning a Harley- 
Davidson is easier than you 
think, See your dealer today, 
and mail the coupon now. 


oes 


HARLEY-DAVIDSON MOTOR COMPANY © 
Dept. PS. Milwaukee 1, Wisconsin 


Send free copy of ENTHUSIAST macazine, 
fled with motoresele action plettres and 
‘Stories; also literature on latest models, 


WITH THE REVOLUTIONARY 


«+. takes you anywhere 
fo float your boat! 


Yes... with thispatented Drive 
you can go “anywhere there's 
water to float your boat.” And 
awhat a difference that makes to 
your boating and fishing fun! | ~~/ 
No longer need you dodge —/ 
reeds and weed beds! Or hur- 
riedly cut the power over 
shoals, snags, rocks! ‘There's 
nothing like it for carefree boat- 
ing in all waters ! 


‘SEE YOUR EVINRUDE DEALER. . . 
see the complete line of 40th 
Anniversary models... 1.5 to 
50 horsepower «.. the right mo- 
for for every boat ! Look for your 
dealer's sfame under “Outboard ~ 
Motors” in the yellow pages of 
your phone directory. For free 
catalog write EVINRUDE 
MOTORS, 4248 N. 27th St., 
Milwaukee 9, Wisconsin. 


for 
full-color 
catalog of complete 


Write 


Tine—sives helpful 
information on fea- 
tures, boats, speeds. 


In Conoda: Evinrude Mot 


reterboro, Ontario 


BILMIGIDIG 


FIRST IN OUTBOARDS + 40th YEAR 
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7 NEW Catalog 


ATTACHMENTS AND 
ACCESSORIES FOR LATHES 


Describes equipment that will make 
your lathe more versatile, such a: 


MillingAttachments Center and Steady Rests 
Taper Attachments Steel and Bra: 
Bed Turrets Collet Attachments 


Electric Grinders Chucks, Tools, etc. 
LATHE WORKS, 456A. MADISON ST..SOUTH BEND 22, IN 


77-U TODAY 


WRITE FOR CATALOG 


TERS $9.9 


CLOSE-OUT 


ning, Stewart Warner, 40.000 
fe" to small bi 


MMICHEHL INDUSTRIES 


MELLO-TONE 


MUFFLERS 


Duals and Singles 


Make Your Own BAND SAW REPAIRS 


Dont. 783. 


oral Species C0. wo. 
BLACK ORNAMENTAL 
HARDWARE BY (za) 


FREE Idea Booklet shows where and 
how to use this attractive, new hardware. 
‘Styled from original Colonial ‘and Early Ameri 
can pieces. 16 pages of helpful information. 
See your hardware dealer or use coupon below. 
—— The Stanley Works, New Britain, — 
Conn. Dept. PS 7 


| 


Please send me “Idea Booklet’. 


Does all circular-saw work... 
quickly, easily, acc ly 


A compact floor model — fits in small space. Takes max- 

um vertical cut of 2-5/16". Welded steel cabinet is 
of 18-By e metal. Big 25”x 33” cast-iron table — heavily 
ribbed for rigidity. 12” working surface in front of 
blade at maximum cut. Rip fence extends from front to 
back of table. Set-over feature of guide rails increases 
rip capacity at right of blade from 20” to 27". Con- 
venient hand-wheel controls. Adjustable table insert. 
Auto-set miter gage. “Super-safe” saw guard. Universal 
‘motor bracket takes any frame motor. Price, $149.50, with- 
out motor and switch—subject to change without notice. 

Have your nearby Delta distributor show you this new 
Delta 8” Tilting-Arbor Saw. And have him tell you how 
you can get it on easy credit terms, See him now. 


Free Bulletin AD-4851,Picturey 
ten the ew De 
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acidic ei abe nae 
Electrically Welded Endless 


‘rn werk or two, You eu 
ing yrleer, 


% 
& 2 wide, © 
Other sizes at proportional prices 
wo c. PMENTS ACCEPTED 


CLEAR‘ GLOSS VARNISH BuRRILL sAW & TOOL WORKS 


405 E. Main St. Ilion, N.Y. 


and what a difference! That clear, 
Root long-lasting coat of Lin-x Cl 
Gloss Varnish protects and beautifies 


fan Cae Senn ee With a Crosman... 
Tee ee a aniae ee YOU SHOOT ACCURATELY! 


erages. And #0 EASY These wll halanced Crouman pacomatic pss and ies shoot with poet, 
touse—just brush it on! ‘elCiicw cantar Seca Baer are misspelt. Sighs See 
‘ad jour pod cdioee Sco aly Ste ger ain tment 
‘and department store! Ievrcon” Cress 
pearly "At your gale: Sond 
ir irvine 4 
CROSMAN ARMS COMPANY, INC. 
# HENRIETTA STREET + ROCHESTER 7, NEW YORK 


JUMBO sear sonennas 
JACK KNIFE 


White Lead & Color Works, Detroit» The 
ethers Ce, Daylen Jobe Lecas & Ca. Ie., 
iia» The Marlin Senuor Ce, Chicage 
ers Pat Products, ne. The Sherwia- 


‘Gun Metal 
chrome Plated $3.95 
‘JUMBO JACK KNIFE CO. 
ashy ata ty ouane Rang Hc, 


LUMBER Bates 


U.S. ARMY air Force Type AIT 


WALTHAM 


ia Hunt ever published—a rare and |W 
Taney "woods in. natural \colots—aiso in “color, "43 
Matched veneer designs. multi-colored bindings, Inlays. 
overlays, shows over 216 scroll patterns to choose {ro 


Save Woney-Wake Money 
atthe LARSON Leathercraft 


Please send me the Army Alr Corps WALTHAM WRIST piessanle: ave 
WATCH. 1 will pay postman on delivery $19.95 plus 10% Tssieteie 
Fed. tax and COD ees, imoney-moting ideas 
Name. Tige 
Street 
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EASIER Sawing 


5 to 10 Times Faster! 
/ Ye i 


aa | \\ \ 


The Guild Saw actually saves 
hours of back-breaking work 

in the home, on the farm, in light 
industrial use. It cuts in 5 min- 
utes what would take you at 
least 30 minutes or more to do with a 
hand saw! Operates in any position . . . 
does everything a hand saw does. ... and 
then some. And—it’s inexpensive! 


EASY-TO - USE — Makes all kinds of cuts, 
Blade lowers and raises for cuts ranging from a 
scratch to 11/4," deep. Blade also tilts for bevels 
and compound mitres up to 45°. It’s a beauty. 
‘Quality-built throughout for men who appreciate 
g00d professional - type tools. Weighs less 
than 7 Ibs! 


‘SEE Guild Tools today at leading hardware, 
‘mill supply and lumber dealers. Or, write 
for name of your nearest dealer and free 
literature. 


PORTER-CABLE Machine C 


2003 N. Salina St., Syracuse, N 


Manufacturers of Speedmatic and Guild Electric Tools 
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“Why do it the hard way? 


Get an Actionrod!”” 


You'll get more wallop with Actionrod’s 
live action, 
Here’s the rugged steel rod that’s deli- 
cately balanced, responsive to the touch. 
Years of experience in tapering and tem- 
pering steel give Actionrod a “custom. 
built” feel just as comfortable as your 
old fishing hat. 


If you want qui 


you can feel—as 


{ ORCHARD INDUSTRIES, INCORPORATED 
Detroit 5, 


Complete 


F — Wedse-Type 
Reel Lock 


Owner's 
On Handle 


A Orchard’s 
great new development in gloss 
rods. Available in bait casting 
and fly rods. $25 to $35. 


Actionrad 


& “SOLID STEEL 
WITH LIVE ACTION” 
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Folder and “Yanke 
for the angle and Too! Book. 
lock it. You're set up 


for any operation, ma- 


deal for craftumen tn home 
ctor rave Hand 


range of sizes down (o 2 inches 


AY Hordwore ond Mill 
Supply Dealers Everywhere. 
Write for Catalog of 
‘Complete lin 
1955 Waverly A 
Cincinnati 12, Ohio 


AMET 1. WARREN, toaster of 
Warren Dede Sewing We 


as aesct 
poruLar $ 


Y 
YOUR SAW CUTS 
WITH MY AMAZING INVENTION 


‘Yes, woodworkers, I too became impatient with 
clumsy, old-fashioned dado equipment. After years 
of research and experiments I have created my 
Warren Dado Sawing Washers. With these four 
scientifically engineered, simple washers and your saw 
blade you can make clean, accurate dados or grooves 
in 12 different widths at any angle! Think of it= 
no more chewing and burning cuts, no more sanding 
NO MORE ROUGH | —iustdial the width of cut you want with Microm: 
adjustment and in 15 seconds you're making that 
CHEWING .. . cut—quick, clean and smooth! It’s truly the wood- 
BURNING-OUT CUTS | worker's delight. My washers come in 5 sizes to fit 
any arbor—12", 34”, 34", 1", 114". See your dealer 
NOW MAKE IT today or use my y coupon below. And remem- 
QUICK, CLEAN ber, my ironclad guarantee of complete satisfaction 
AND ACCURATE! or your money back, goes with every set of washers. 


DEALERS, ORDER DIRECT! 


SEE DEMONSTRATIONS AT: T° 
Penn. Hardware Show 


WARREN WASHERS COMPANY, DEPT. 43 
70 Medbury, Detroit 2, Mich. 
Enclosed $4.95 for one set of Warren Washers, postpaid. 


Cleveland Sportsmen's Show 
Minneapolis Sport Show 


Mvrerr 
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FINE TOOLS 
° WEEO f 


you see it-' 


FASTEST PLANER inthe WORLD 
at this Low Price 9] 00 
BELSAW Multi-Duty Planer ue 
y J ‘Speed up production! Increase. 


your 
_A _ proiits! 'BELSAW power self-feeds at 24 feet Dek 
‘minute. surfacer 


Nighttime Util 
«++ Daytime Style 


‘The lowest 


STREET SIONS 
Danger ahead! But you've 
got a Lorraine and you've 
spotted the trouble in 
plenty of time. No screech- 
ing stop, no jarring crash 
—because the sealed beam 
spotlight unit 
Lorraine Dri 
casts a glareless ray 
four times more powerful 
than an auto headlight. 

A Lorraine takes the 
strain from night driving. ar 
lights up the highways 


and byways a full half- 
mile in front of your truck 
‘or car! For all the facts on 
the World's Finest Driving 
Light, see your nearest 
Lorraine Dealer today. 


aE Me J. C. MOORE INDUSTRIES ‘"hcock 
BUILD HEAVY DUTY MACHINES 


House 
NUMBERS 


BUILD YOUR OWN ZEOLITE 


WATER SOFTENER 


ively 


‘only a wrench a 


m7 
i 


‘Appleton Driving ene 


‘ndustalLghtig Equipment, Cond itis Reeltes 


driving light | 
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“Wellworth” Sensational Offer ! 


WESTINGHOUSE AIR COMPRESSOR 


ure ink, satel ilve,) 
ee Pee tk eres al ITENSS 
Sevge, titers spray sem, 20 f\ALL For 
air hose, check valve & air chuck 

IDEAL FOR HOME @ FARM ®@ FACTORY 


;Wherever compressed air is needed 
rtunate: eae from the government enables us 

to emfor you itis amasing buy st © small Traction of its 

Original cost, All by nd get the WESTINGHOUSE 


AIR COMPRESSOR: fn*icha) Bronte bea 


PORTABLE SPRAY OUTFIT Wellworth'’ COMPRESSORS 


$7732 Yoie a9" 


MOTOR 
DRIVEN 
OUTFIT 


sure ‘Automatic, ‘Chicago Paeumatic Lever — ANG. 11 
hy Untoader ‘AIR’ DRILL INGERSOLL RAND 


monty $1025 | *5 str Gd | 
GiucK VALVES | ntiHuRe Taw 


= SE 

coiprine nammen | 6 FL. 
‘Stow 
Flexible 
‘Shaft 

cranes i ; Beth. Ses 


Trice Fh ChcageTmmedive livery A Toms wld oa money back goonies. Sond cache money order fdey We fr Ue eld 


WELLWORTH TRADING CO. catnticinmem co." gwicaco 16, mL 
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Favorite of home owners and craftsmen 
for 20 years! SPEEDY. SPRAYER gives 
your work that professional paint Anish 
everyone admires. Sprays paint. € 


portable, uses any | LP, motor 
Principle assures clean, oil-free air. You'll 

for SPEEDY SPRAYER, 

4: and DDT, Com: 


At leading hardwoara lamer, and_cute sappy dealers 
rite for handy booklet “How 0 Spr 
W.R. BROWN CORPORATION 
5718 Armitage Ave. » Chicago 39, Ill. 


ITE NOW FOR FREE CATALOG NO. SM 


pA dad TOOLS 


esa. Factory, ‘cauipoes 
Nirite for formation and booklet. Dept. 
Cr 
West Che Ce 
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NEW KNIFE SENSATIONS 


A MUST for every 


y 


man 


MOUNT BIRDS 


i etd 


Television, FM, Broadcasting, 


Servicing, Electronics, Aviatior 


Marine & Police Radio taught thoroughly. 
Engineering course equivalent to 3 years’ 
work. Approved Veteran Training, Catalog upon request, 


VALPARAISO TECHNICAL INSTITUTE, 
Dept. 503 Ind, 


ey 10 LEARN CODE 


REBUILT MOTORS tricxs 
‘You Can Save A Lot of Money at Our Low Prices, Also 
AUTO PARTS & ACCESSORIES 


Write for Our Low Prices. Prompt Attention. 


J.C. WHITNEY & Co. 


CMICAGO 16, ILL. 


wmteramaus B85 


cond price list 


INDEPENDENT IRON WORKS 
2416 Eost 23rd Street, Dept. 
los Angeles 11, Calif 


‘TRIPODS for Level 


Cameras, etc, Used, Good Condition 
nsits, Levels, ete. 


Eel Se os 
Many unadvertised spec do you Need? 
Tih Baition Ansel Gun Digest 81 30 


Eid ecbdcc FY core Shope 


11 S. 16th St., Phila. 2, Pa. No COD'S * 


EXTRA PROFITS ": 


BAND 
with BEMACo RAPID SAW SET tana 


W's AUTOMATIC. Immeniare 
Deu 


WINDOW SIGN LETTERS 
GENUINE GOLD LEAF 


| —A INDUSTRIAL DEVICES, INC, EDGEWATER? NJ 


THIS THE OUTBOARD 


MOTOR YOU'VE BEEN WAITING FOR 


© Geor shift Control 
© Colibrated Carburetor 

© Fol-Vue Fuel Gauge 

(© Twin-Grip Hond-Holds 
© ldle-Minder 

© Synchro-Control 

© Salt Water Protection 


© Robber-floated Propeller 
© Perfected Alternate Firing Twin 
(© Flox-Mount Power Head 

(© 40 Groot Features! 


y Chart Mus 
reat Jol 

P Write today. 
ond, Waskogan. th, 


JOHNGON MOTORS, 
jahneom Motors ef Canada, Pterboro, 


- JOHNSON 


SEA-HORSES 
jor DEPENDabitity 


500 Pershing 


MODEL HD—Smoll Alternat 
MODEL TD—Medivm Altern 
MODEL QD—torge A 


MODEL PO—Heovy Duty Opposed Twin 22.0 H.P.* 


‘©All ratings are OBC Certified Brake H.P. at 400 r.p.m., 
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cS 
-or double-your-money-back! 


car the first time 


ng repai 
ised, Casite gets it around q 


THE CASITE CORP. + HASTINGS, MICHIGAN 
Casite Division, Hastings Ltd. Toronto 


75¢ A PINT 
o5¢ 


lions BETTER AND SMOOTHER 


PERFORMANCE 


“ipo CASITE taeatmenr 


A PINT IN THE CRANKCASE 
A PINT THROUGH THE AtR INTAKE 
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If You're Boling Your Own Fireplace 
HERE'S AN EASIER FOOL-PROOF WAY TO 00 IT 


all look well with the materials 


ize of yo 


Aik Jor Free Data on Outdoor Fireplaces 


PRICE FIREPLACE HEATER & TANK CORP. 
175 Austin Street, Buffalo 7, New York 


BIG FOUR PISTOL GRIP__ 


SUPER POWER 
SCREW DRIVER 


Heat treated steel clutch fits, all Phill 
Yankee and other standard bits sold 


hardware and ‘supply’ deale fomatic 
Foe turn without "removing bit. from 

fndispensable for woodworking and machine 
shops, ‘auto body ‘and ‘cabinet, work, “hobby 


‘We ship, postpaid, 


Big Four 
wise same as above, $1.25. 
your order today, 


Junior has single bit, not removable. Other- 
‘Money-back cuarantee. Send 


39 Cartha 
CINCINN 


Avenue, 
TH 13, OHIO 


BIG FOUR INDUSTRIES 
BUILD YOUR OWN GQVERNOR 


From Discarded Automobile Parts! 


ADVANCE ENGINEERING CO. 
P.O. Box 723, Milwaukee 1, Wis. 


pal | MANUFACTURING co 
1M Burlington, Wis. 


WOOD CARVING 


9” TALL FIGURINE «rtm $1.85 


nema, 
This beauty is easily carved in white pine with a 
mahogany and velvet base. Complete kit includes 
Material, Tru-Form templates and. instructions. 


id unusual projects send 10c for 


BRAUN-CRAF 


1232 ETOWAM, DEPT. pg.a5 
OVAL Gan: MICHIGAN, 


The only ottachment for 
ongle-head electric drilling 


‘hy Pay More and Get Less? Only the BULL BUFFER 
Has everything you want in a polisher- sander! 


1. Fits ony chuck on an electric drill or 
thoft—ne extra power unit 


2 


je circle when dll Is 


ORDER THESE ACCESSORIES FOR YOUR 
ULL BUFFER 


Her has angle head fr 


Sh iter complete Re $9.95 oor dgpiigteg veder photo 


“BERTRUM L. ENGINEERING co. 
3121 Main St Kansas City, Mo. 


| Sxcxcaae che CROP CAPACITY [| Sharpens 
of Your Land witha 


SEAMAN ROTARY TILLER 1,000 


per 


in spare time 
with the 


FOLEY 


ae a MAKES BETTER 
The powerdriven tines of the Sea. SEEDBEDS 
man Rotary Tiller dig up the 
ground, break up clods and mix 
wer crop, manure or other 
evenly throughout the 
. This actually increases 
the crop capacity of the land be- 
cause there is a better chance for 
effective decomposition of the 
plant-food elements . in quanti. 
ties and places that will do the 
Erowing Crop the most good for 
the longest time. 
Write for Bulletin NST, describing 
and illustrating all models. - = both motorized and | | FutY Fa. co 
power take-off, 3 to 7 ft. tillage widths. 


SEAMAN MOTORS, INC. “wistccute's‘ws! | [sso 
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“And to think how we laughed when Junior asked for 
a can of Weldwood Glue to build a model plane” 

When you want a wood-ro-wood bond that will 

really hold... remember Weldwood Glue. It's quick oo WELDWOOD 


to mix. easy to use... tremendously strong . 


stain-free . . . rot-proot and permanent. At hard- PLASTIC RESIN GLUE 
ware stores, lumber yards, chain stores, in 15¢, 354, 
65¢, 95¢ and larger sizes. United States Plywood Corporation, New York 18, N. Y. 


BINOCULARS | [Won hte ao mens 
ROTARY PRACTICAL or TO-DATE COURSE 


oe g cd 
Foor a3 of. 3919 | | i ae dads he 


WE PAY THE rosTAGE — MONEY 
BROWNSCOPE Co. | 


The ta Seteese WAM ARC WELDER rr 


Transformer Type 


pect froma 


table, easily 
. find proditable ma 
thon! side patie Ape. Tor others. Wei 


‘th 
For uinrreo rive ost we are giving 
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E-Z CAR WASHER 


}OAPS, WASHES and RINSES 
be, sed to 


E-Z cAR "WASHER 


103 Amsterdam Ave. 


© Keep this hand: 


BUDDY LI 


aan, 


Ie Compa, sur good looking 

Switch glows in dark. Buy at hardware, spore, 

elec, stores. Uses 2 standard Lin. baveres $75 
DELTA €0., MA 


Delta BUDDY tanrenn 


SAVE ON PLANS 
CALIFORNIA HOUSE PLAN Book. 
INCOME UNIT Plan Book... 


BROWN & TREA 
Architect Civil 
2412 West Seventh St. 


~g, DRAINS CELLARS, WASH TRAYS 
CIRCULATES OIL 


rg 1800 Coe ite Ral. 30° 
igh heey BE 6 


(Fe senisen 


Tae ain 


PRICE 


50 


ast mult 


BENSON Carbide TOOL C0. 


23902 Norcrest Drive 


owna 
profitable 


HOBART 


can help you! 


A.C. welding-A.C. power 
generator enly for “building your 


ne er te ers of are welders” 


hacked ‘by somber.” 
45 6 7 8B 9 DiWeldinaSchoo! 
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SAVE TIME 
AND WORK 


MAKE EXTRA 
! Money / 


Saw 


and“PEPPY PAL" 
GARDEN TRACTORS 


Shaw Du-All or Peppy-Pal 
‘tractors do many jobs quickly 
‘and easily. Plow, cultivate, har- 
‘ow, mow, disk; bulldoze, spray, 
grind, haul and saw wood. New 
Uses discovered every day. 
ILT FOR RUGGED WORK 
‘construction 


operating coe 
LOW FACTORY PRICES 


STUD Frat St. GALESRURE, KAM, 
uarS Noch 4h, COLUM, 


SEE THESE TRACTORS AT 
INTERNATIONAL FLOWER SHOW 
GRAND CENTRAL PALACE, SPACE 250 
NEW YORK CITY—MARCH 21 to 26. 
ond 
NATIONAL COUNTRY LIFE EXPOSITION 
COMMERCIAL MUSEUM, SPACE 547 
PHILADELPHIA—APRIL 11 to 16. 


THERE'S ONLY ONE GENUINE HANDEE 


First tool of ts kind—todny's, fine 
smooth, steady power at your fin 
‘ps, Basy to handle Make ship, bls 
‘and train models, bookend! 
‘tume Jewelry. Orinds, dri 
eniraves 
plastic, al 


Sent postpaid. A fine gift for a 
Teiend or yourself. CHICAGO 
WHEEL & MFG.CO..1101 W, 
Wonroe St., Dept, PO, Chicago 
Polit, Free S2-bae manual. 


TOOL oF 
1001 USI 


FOR CARS WITH 


OVERDRIVE 


1940 oF Later—DeSoto, Chrysler, Kaiser, 
Hudson, Studebaker, Willys, Nash, 
"49 Ford, Mercury, Lincolnt 


‘ONE-MAN SAWMILL ‘sana 


MASTER KNURLING TOOL 


FOR PRODUCTION OR OCCASIONAL JOBS 


on lathe, drill press or hand tool, Knurls clean uniform pat- 


tern on tock up to one inch in diameter. Quickly adjusted, 
Precision built of high wrade tool steel, Medium diamond 
pattern rolls furnished as standard. Other patterns on re- 
Quest. $9.75 Postpaid. Money Order or cash. Money back 
guarantee, 

MASTER KNURL TOOL Co. 
P.O. Box 1548 ‘San Diego 10, Calit. 


282 rorutar science 


Solit’Phase 
Enpacltor 


EARN A STEADY INCOME 
= a ~ Sharpen 
bees, > CIRCULAR SAWS 


Improved Acme Circular 
Sew Sharpener shorpens 


saws 6 


NEW 2ockez MICROSCOPE 


3 different magnifica:ions. 20, 40 and 60 power, in- 
stantly, at the flick of a Anger. Ring 
type fine focusing control. 


SCHOENIG & CO., Inc. 
Dept. 3PS, 9 Rockefeller Plaza, New York 20, N. Y. 


ae BENJAMIN arr 


RIFLES gorayearpyrsryzrg PISTOLS 


‘Sharpens round shank drills from 

Var ton di 
ent. point. angles. sing han 
eones 


or power ‘grinding’ Wheels 
Back guarantee 


BARGAIN! 


HIGH SPEED ROTARY FILES 


$ID TOOL CO., 183 Grand St., N. Y., N. Y. 


Flavor 
makes all the difference 
in the world ! 


And theres one thing you 
can always depend upon 
the consistently high qual- 
ity and fine flavor of 


Beech-Nut 
GUM 


Mts Always Refreshing” 
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REMOTE POWER CONTROLS 


WORK AT ANY DISTANCE—TO TURN 

* Dampers, Vents, Valves 

> Television & FM Antennas 

‘* Camera Controls 

+ Radio Dials 

‘* Motor Speed Controls 

Precision Remote indicators 
When 


‘of torque. Simple elec: 

‘connections. 4%" dia. x 

tong. Solid bronze corrosion 
roof housing. Operates 
80 cy AC. Complete Ins! 


Stock Mo, SELS9 


REMOTE INDICATORS 


for us 


© WEATHER VANES 

© LIQUID LEVELS 

© TV AND HAM ANTENNAS 
. 

. 


ILM FOOTAGE—LENS FOCUS 
HUNDREDS of other uses 


of one unit Is turned other 


Stock Mo, SEL-5O 


OSCILLATING ELECTRIC WINDSHIELD 
WIPER MOTOR 


Car-Owners—Hobbyists—Camera-Fans—Displo: 


B32 28, 


Mall Orders add 25e cach for postege end handling 


ELECTRONICS CO., INC. 


103-02 Northern Bivd., Corona, M.¥.,.Dept.PS39 


‘A faster brash cater and wood saw- 
ing machine. Propels itself while eut- 
ting saplings and brash. 7 H-P motor. 
Many outstanding and exclusive fea- 
tures. Available attachments: sickle bar, rotary tiller, sprayer, 
‘air compressor, snow plow and pulley for belt work. Thou: 
Sands in use. Send for FREE booklet. 


OTTAWA MFG. CO.,1-901 Brush Ave., Ottawa, Kansas 


n PRECISION BUILT 
OW price PRESS TOOLS! 
sar 


tial workshop 
‘operations now accomplished on any drill press 
with fomous Barron Tools and Accessories » . 
Ploning, mortsing, rabbeting, shaping, surface 
sanding, polishing, tenoning, grooving, routing, 
drum sanding, beading, paneling, veining, edg- 
ing, molding, dovetaiing, ete 


precaion beat Boron Wershop Tools Convert ANY 
rat pres into your mot vert, low cost power took 


FULL 10 DAY MONEY BACK GUARANTEE 


shorbescarn sagt reas ak 
ete See ee eae 
inde arth atc ean ann 8S 
eer tee Rare 

Noutilus, 35¢7 Rock Isl 
Soe te 

roy seas 
Rte ec 

YY DEA 


HEAVY CAST ALUMINUM 
DOUBLE EXHAUST BLOWE! 
ony $16.85 


‘nige on trial 
137 Alexander St., Yonkers 2, N.Y 


THE TX-8 
GEIGER COUNTER 


‘quality ond quentity of ore discovered, Write 
immedietely for details ond prices « 


OMAHA SCIENTIFIC SUPPLY CO. 
DEPT. 15, 3623 LAKE ST, OMAHA4.NEBR. 


JET PERFORMANCE FOR YOUR CAR WITH VAPOJET 


Tnstall this amazing new. water injector on your car, easily, 
‘and notice the immediate difference! F, 
users report 20% 


quick 
ING, ‘amazing power, 


'VAPOJET MFG, CO,| 
STER START- 


MILEAGE with VAPOJET, the war developed water injector, 
that prevents vapor lock. removes carbon and stops overheat 

‘ng. Only VAPOJET gives you AIRCRAFT PERFORMANCE at 

the surprisingly low price of only $9.75 postage prepaid in, 


U.S.A. $2.00 deposit on C.0.D. Fits all cars. Specify car and, 
number of cylinders. Complete including all fittin 
tons—NOTHING ELSE TO BUY. Order yours TODAY 


2,188,175 
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‘ADDRESS. 
‘cry 


‘and connec 


Compare features when you buy a plane! 


On any planing job, you want good control, a balanced, 
comfortable grip, perfect results. Professional wood- 
workers will tell you that you get all three in a Millers 
Falls plane — and they’re right! 


Only in Millers Falls planes will you find a three- 
point bearing lever cap, a solid tool-steel cutter, a 
fectly- ing cap . . . because they’re Millers 
alls exclusives. But more — find out how com- 
fortable those hand-fitting solid rosewood knobs 
and handles are, how sensitive your cutter ad- 
justments, side or depth. 
Best of all, Millers Falls 
planes cost no more. 
See them at your 
hardware dealer's. 
Millers Falls 
Company, Green- 
field, Mass. 


In, 


Ss The plane you need 
‘Smooth planes — for finishing broad, flat surfaces or reaching 
ase oe pan. 
\Jooh plover (iegtrated) — tor rough, heavy cate and truing 
epee 


Jointer planes — for final finishing, or dressing edges before 


MILLERS FAL! ry 
TOOLS (Many others for special work) 
Mi 


illers Falls Tools 


BUILD YOUR OWN ,,*¥s,, 
HEAVY DUTY WELDER **<533"" 


oven eaten, deal’ re 8 persery and o8 
oblecty FLAT GLOW IN ABE DARK Bilon waht Getta ‘hie 


‘how they GLOW IN THE D, 
Madison Mills, 303 Fourth Ave., Dept. R-5, New York 10, N.Y. 


"FASTER IN TRAFFIC THAN A CAR 


at a fraction of the cost! 
AUTOMOTIVE 


SALSBURY 


SEE AND DRIVE THE MOST COMPLETELY 
AUTOMATIC VEHICLE EVER BUILT 
Write for Free Folder & Dealers Name 
SALSBURY MOTORS, DEPT. PS-3 


Division of WAYNE MANUFACTURING COMPANY 
POMONA, CALIFORNIA 


frat aed a} ration, wilds “Sea 
bow po | | ATOMIC ARC WELDER CO. "081 swt 


in OMAMA, NEBR. or 300 AC 


“IMMEDIATE DELIVERY 
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AOR UUE Ce | SOCKET SET | 
at Lowest Prices! 


. VOSS Sent, 


Send for 

ALLIED'S 
180 Page 
Catalog 


ARMY SURPLUS SALES 


sn20 TULARE ST. FRESNO, CALIF, 


suioers urs Radio's Leading ¢ [EARN ELECTRIC MOTOR REPAIR 8 i ix 
Teevision sets = Buying Guide ay Train for good pay in an uncrowded told 


HL-FIDELITY SOUND Get ALLIED's 1949 Catalog 


AMATEUR GEAR —biggestandmostcomplere 
in Radio. Get everything you 
THOUSANDS OF PARTS feed from the world's larg: 
TUBES,TOOLS,TESTERS est stocks of top-au 
equipment—at down-to- 
BOOKS & DIAGRAMS oth money-saving prices. 
Everything for “Have the advantages of 
Sarvicamen, tagineer, Speedy reliable shipment, 
expert personal help, ani 
L-sleranae) complete satisfaction oa 
every purchase. Get more *1 1 your SES 
for your money at ALLIED— = >} 
Radio's Largest Supply Build bbl BOAT ——— 
House. Sead today for your 
FREE ALLIED Catalog—the 
preferred Buying Guide to 
everything in radio and elec- 
tronic equipment. 


a oe 


‘beet. 7co FREE 


ALLIED RADIO CORP. 
833 W, Jackson Bh 
Chicago 7, Minois 
Gi Send FREE 1949 ALLIED Catalog. 


> GARDEN TRACTOR 
mete HEN 


| 
| 

[x 

| nm 
| 
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The “Pocket-Size 
‘Machine Shop” 


HIGH-SPEED STEEL CUTTERS 
NO EXTRA COST 


OWN A FAMOUS 
Gta) MOTO-TOOL SANDER 


Co) 
THoHT COMES 


DREMEL MANUFACTURING CO. "—“‘Toinct comes 
‘mace 


Racine, Wis. 


Tlew proven Elechric 


AUTOMATIC JFLOOR LIGHT 


FOR FORD AND MERCURY CARS | 


No Limit te Length 
aV'Stork tt Will eut 


THOUSANDS OF 
SATISFIED USERS 


“1949” MODERN MOWER 


ALL PURPOSE Enoey Lawn Mower 


NG ~~ “AR-ELECTRIC MACHINE CO., Inc. | | Sen “nines, "SionrenKeR 
Lonmvitue 3. 10WA, Uis’a. DREMEL MFG. CO. * Dept. S129¢ 
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others make 
LERS DOES THE WORK OF BIG MONEY 
grsers 


Steel! Take eseis 
with o MELLOW 
Motorboat Tone 


St" 
Sra, MERCURY “Buatse shes 
Bid Amina in 8 
ord bua SS 

Henle ee, 
ol a 


SANDEE ALUMINUMS ARE GUARANTEED FOR LIFE OF YOUR cas 


‘Streamline Your Cor with 


SANDEE FENDER SKIRTS .. - $17.20 pr. 


‘water thoroug™! 
for FREE perticuiers 
pt, PS-3, FREEPORT, ILL. 


LOH CELL-U-MOP CO., 
Send for FREE Catalogue 


DRILL, SANDER, 
BUFFER& 13-Pc. 
HI-SPEED DRILL 


DIXIE-WESTERN 

DUAL INTAKE MANIFOLDS for 

V-8 FORDS AND MERCURYS 
$1 5,00 

482.30 entra 


Socks $3.00 


“el cae DP 


mmedate delivery, Onder wC.0.0s of tend or fe 


| sane so. 27m st. omaha 5, 


SANDEE MUFFLER CO. 


Factory Address 
5643 Corryne Place Culver City, California 


cad WEREFORO, LOE ANGELES 72, CALIF, 


‘wo 
WORK BENCH xope2y eur wosopy 


Peters” DUAL PURPOSE SPRAY GUN 


Complete 


Uses only 28s, ate 


$19.85 yea roy 
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} 


Gear Head 
MOTOR 


Portable AIR 
COMPRESSOR 


Kellog AIR 
COMPRESSOR 


Fz [ierare eal WAR SURPIUS BARGAIN 
Ns 


AC ARMY 
LIGHT 
PLANTS 


SPECIAL! 


300 watt, 110-220 volt A.C. 60 cycle 
Ught plant powered by 114 H.P. was 
engine. Mounted on base, Steck 2408 


BALL BEARING ARBORS 


HALF TON WAGON 


KITCHEN 
EXHAUST 


sigs 
CLUTCH 
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SENSATIONAL 


FUEL OIL FILTER 
 Kaemm 


FOR ALL 
RANGES, HOT 
WATER HEATERS 
SPACE HEATERS 


Matter Clogging 
the Lines. 


FULLY GUARANTEED. 
INSTALL ONE YOURSELF 
IN ABOUT 5 MINUTES 
‘No Special Tools Required 
Complete Instructions Enclosed 
‘SEND NO MONEY. 


2000 ST. PAUL AVENUE » DEPT. $3 * 


[HANDY SANDER 


Hanger Adds to Closet Space. 
Storage room for children’s clothes is dou- 
bled with this hanger sold by Nursery 
Plastics, New York City. The rod is cellu- 
lose acetate over a hardwood dowel with 
the vertical pieces in a contrasting color. 


with 2 
EXTRA 
REFILLS 


A high-grade refillable tool, for every 
Made of steel, CADMIUM plated, furnished 
cloth, cushioned with sponge rubber. 
PRICE—$1.00 COMPLETE WITH 2 EXTRA ABRASIVE 
‘CLOTH REFILLS! 


TOOLCRAFT CORPORATION 


3235 W. enicaro Ave. CHICAGO 1, HLL, 


HIGH POWERED TELESCOPE 


60 POWER—S SECTIONS—only $4.50 


HARDENED ALUMINUM TUBES—LENGTH OPEN 33°. CLOSED 
Tin WT. 8 OZ. VARIABLE POWER EYEPIECE 15X-30X-60X 


Mattress Keeps You Warm. An 
electrical heating unit maintains this mat- 
tress at a comfortable temperature, accord- 
ing to the Sylcon Corporation. The heat is 
ee ‘as a microxcese concentrated in the area of the feet and 
BROWNSCOPE CO. ).272otay | legs. The price is $60 and up. 
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Modern Living 


Fees 


Rack Up Your Ironing. Two 
chrome-plated rods, connected at right an- 
gles, are clamped to any standard ironing 
board to support up to 12 pieces of clothing. 
Rods are disconnected for storage. Hufeld 
Engineering Co., Peoria, Ill, is the maker. 


BOWL-SHANK SCRAPER 


STEM CLEANER 


TAMPER UD 


BOWL SCRAPER 


Gadget Cleans Pipes. The spade- 
shaped end reams out the bowl and the 
other end is used to clean the stem. At the 
end of the forefinger in the photo is a sec- 
tion that reams out the shank, The maker 
is Fred Wacker Co., Long Island City, N. Y. 


NOW ANYONE 
CAN PUTTY WINDOWS 
be withthe 

DUO-FAST 
PUTTY KNIFE 
NEW Easy FAST 
Does a perfect job. Pocks—Shapes 
Trims putty. Mekes o hard job 
easy. Pays for itself on first win- 


dow. Get yours, today! It will be 
your favorite tool! 


at $] 00 
Your Hardware, Paint, Glass or 
Lumber Deal * Direct. 


POSTPAID IN U.S.A. 


Duo-Fost PUTTY KNIFE FASTENER CORP. 
876 Fletcher Street, Chicago 14, Illinois 


Tam enclosing $1.00 
PUTTY KNIFE 
NAME. 


ADDRESS. 
cm 


please send me one Dvo-Fost 


Meal Private Telephone | 


WITH ACTUAL SIZE TELEPHONE HANDSETS 


Indoor or Outdoor 
Nothing to Change, Add, or Buy 


FOOD-TIME 
ELECTRICITY 


SAVE 


(ALE CRAFT SUPPLIES, 2250 Milwaukee Ave., 
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IN CELLAR WALLS 


Do It with Smooth-On No. 7 Cement! Apply with trowel 
soles, porous 


FREE Leaflet and Handbook 


We'll send you leaflet showing 


id showing man; 
Write today. 
SMOOTH-ON MFG. CO., Dept. 580 
010 Communioaw Ave.s dersey CRY 4 Ne J. 


Do it with 


SMOOTH-ON 


7 CEMENT 


NO. 


SAVES FUEL! 
Thermostatic 
RADIATOR 
VALVE... 


Automatically 
LETS YOU HEAT ANY 


esT-F 
ETscafe Blown Fuses 
N a we Fuses SAFELY 


* 
STAR FUSE CO., 237 Canal St., New York 13, N. Ys 
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Speeds Dish Washing. Installed in 
place of the regular faucet assembly, the 
Dishmastert water, and deter- 
gent and then passes it through the spray 
handle that has a circular brush tip. Press- 
ing and releasing a control button on the 
handle gives either suds or rinse water. 
The housing, handles, and brush rest are 
zine die castings, Distributor is the Gerity- 
Michigan Corp., Adrian, Mich. 


Spinning Disk Dumps Ashes. 
Finger pressure on the plunger drops the 
central disk in this ashtray and starts it 
whirling. Centrifugal force throws cigarette 
stubs and ashes into the container where 
smoke and tobacco odors are sealed in when 
the disk comes up. The distributor, Rexon, 

| Inc., of New York City, markets the ashtray 
for about $6 to $8, depending on the finish 
of bronze or chrome. 


Candles Burn. Lighter Fluid 
Made of aluminum alloy, Anoware Eve 
lasting Candles offer decorative charm 
without the usual dripping wax. The hol- 
low center, filled with lighter fluid, contains 
four hours’ fuel. Priced about $4 a pair by 
H. G, Erstrom Engineers, Chicago. 


Your Photo on Playing Cards. 
Robinson-Sherman Playing Cards, of New 
York City, offer decks of cards with either 
your photo or a caricature of yourself as 
decorations on the backs. The caricature 
cards show you at your hobby or favorite 
sport. If you're a golfer, for example, 
picture you dubbing a tee shot. The ph 
cards are priced at $8.60 for two dec 
the caricature cards at $11.60 for two. 


Hook Hangs Up Tools. Garden 
implements, mops, carpet sweepers, and 
brooms are racked up by the Hang-It® wall 
hook, manufactured by Gardex Inc., of 
Michigan City, Ind. 

A groove and stop 

holds the hook away 

from the wall so tools 

may be inserted or 

removed with one 

hand, The hook, 

priced at 10 cents, is 

steel that has been 

plated against rust. It pee 
holds metal or wood- 

en handles, 


DIFFERENT jj 9 
20 BLADES | i 


NO. 78 x: acts 
COMPLETE CARVING SET 


Here's everything you need for a super-slick job, 
from toothpicks to totem poles. Super-sharp blades, 
firm-grip handles for light and heavy work. Ideal for 
wood, linoleum, plastics, etc. Contains: 6 di 
punches, 6 regular bl; 
No. I knife, one No. 5 knife. 
‘On wooden block, complete. Only $5.00 
Other X-acto Knives, Blades, Tools and Sets, $0¢ to $50 
Prices slightly higher in Canada 
At hobby, gift, hardware and department stores 
X-acto Crescent Prod. Co., Inc... 440—4th Ave,, N.Y. 16 
InCanada: HandicraftTools,Lid.,Hermant Bldg.,Toronto 


Ret: This SPRAY PAINTING 


ne™ Makes Money 
Saves Money 


FREDERICK J. DRAKE & Co. 
117 Green Bay Road Dent. 53 


NOW IT'S EASY 
TO REMOVE PAINT 


paint rsh Allow 
tration ut 


mastefrow Four Pall 


WONDER-PASTE 
Company, 121 Chestnut Street, Newark 5. N.J. 


Wilson Imper 
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re f& Le 
Editor 


you may have wondered about the little 
Ts sprinkled through the editorial pages 
of Poputan Science. Although they are 
identified on the contents page in every 
issue, a fuller explanation seems to be in 
order, 

Many publications avoid trade names in 
their text as they avoid obscenity, Many 
magazines would paint out the name plate 
of an automobile in a photograph—as if that 
fooled anybody who knew his Pierce Ar- 
rows! Some newspapers still go to ludicrous 
lengths to avoid mentioning the name of a 
magazine, You may have noticed rather im- 
portant pronouncements freely quoted from 
an article in “a weekly magazine.” When 
what the General said in the Saturday Eve- 
ning Post was common talk. 

The tradition that commercial names 
should not profane the editorial columns had 
reasonable roots. As custodians of reader in- 
terest, editors have always had to resist the 
ons of persons and properties who 
would like their importance amplified and 
their shortcomings concealed. So editors 
have leaned over backward—an uncomfort- 
able stance in which to fight real encroach- 
ment effectively. But, as magazines and 
newspapers have—with their readers—ac- 
quired a more adult attitude, such postures 
of knightly purity seem as antiquated as iron 
shirts, 

Nowadays, you can read in Time that 
President Wilson of General Motors “chain- 
smokes Chesterfields.” Or in Outdoor Life 
that the hunter cuddled his Winchester to 
his cheek and lined up the cross hairs of the 
Lyman sight on the shoulder of the moun- 
tain goat. Even in fiction, the hero meets 
the girl in a Greyhound bus—and the girl 
smells interestingly of Chanel No. 5. 

This naming names is old stuff in Poruar 
Sctence, which aims at being useful. In this 
magazine, names are facts as pertinent as 
dimensions. Our writers don’t mumble 
vaguely about wire used in a heating coil as 
““a special alloy.” We call it Nichrome®, and 
that’s what you ask for at the hardware store. 

We had our troubles trying to be truly 
useful and factual. Not even our experts 
know everything, and sometimes they would 
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Crossing Our (t)s 


fail to put a trade-marked name in capitals 
or quotes. What was worse, the eagle-eyed 
beagles in our copy room (where ostensible 
facts are scrutinized suspiciously) have 
found no quick way to tell the trade-«narks 
from the trade names, 

There is a legal difference: a trade-mark 
is registered at the U. S. Patent Office. It is 
a valuable piece of property privately owned 
by the company using it and registering it. 
Technically, a trade-mark must be so identi- 
fied every time it is used—on the label and 
package, in an advertisement or editorial 
article—by capital letters, or a footnote, or 
the letter R in a circle. Like the letter C in 
a circle that denotes copyrighted material. 

But too many companies are careless about 


identifying trade-marks. And a lot of names 
or cannot, be regis- 


used in the trade are ni 
tered. To be of practi 
we have defined all commercial names as 
“trade names,” whether registered as trade- 
marks or not. We start them off wil 
ital letter, which covers the technicalities, 
and a few issues ago we began identifying 
them with a letter T in a circle, 

Soon, we got a friendly letter from the 
Trumbull people in Connecticut telling us 
that the plain capital T in a circle was their 
trade-mark for their electrical products, So 
we substituted, as soon as we could, a dif- 
ferent T. Finally the printers came through 
with a lower-case t in an oval, which we 
hope will keep everybody happy. Since 
POPULAR SCIENCE goes to press in three 
different pieces at different times and places, 
it may take a little time to ® 


standardize on the new mark 


throughout the magazine. 

Thope this answers the ques- 
tions raised by readers and 
manufacturers, And that both 
appreciate the practical values 
of knowing the name of a prod- 
uct or material by which it is 
known in the trade, in the 
stores and factories, and in the 
workshops and living rooms of 


America. 
Ring Githzces 


This one 


CQVE A a 


'3-NCO-SERY 


“thaw * NEVER RUST 


at an amazing low price! 


Facts for Architects and Builders 
Effects of Acids, Alkalies and Solv- 
‘ents —Essentiolly none. 
Non-inflammable — Will not support 
flame. 

Melts ot—340°F. 

Tensile Strength, Ultimate (of filament) 
—Up to 50,000 Ibs. per square inch. 


Impact Strength —Greoter than con- 
ventional screening, 


CORRODE 


Wh inches through 
Being elastic, Lu- 
mite will automatically draw itself into 
@ snug, firm fit. 


AMAZINGLY 


STRONGER 


Insist On Rustproof Screening 


It's true. You can now get rustproof 
screening and save money, too! LUMITE, 
the new miracle plastic, actually costs 
only 11%-12¢ per square foot—much 
less than any other quality screening. 

And LUMITE lasts longer because it 
never rusts or corrodes. It never stains 
paint under windows...never needs 
Painting to prevent rust in any climate, 
onywhere. 

Order LUMITE from your hardware, 
lumber or building supply dealer. Write 
for free sample to Dept. PS-1, LUMITE 
DIVISION, Chicopee Manufacturing 
Corp., 47 Worth Street, New York 
13, N.Y 


Woven of saran 
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1 


swings: 
No, 145-6 13" 
60 cycle, 220 
ind drum switch; ¢ 


South Bend 13” Procision Lathes now offer 
even more advantages where close-toler- 
ance machining is required. They are eco- 
nomical, accurate, fast, and versatile. The 
new headstock with increased collet capacity 
permits a greater variety of collet jobs. Sub. 
stantial savings in capital investment, floor 
space, and labor cost often result from their 
installation. 

‘The Quick Change Gear model is popular 


TAILSTOCK TOP SET-OVER 


SPECIFICATIONS 


13-1/8" over bed and saddle wings; 8-3/4" over 


saddle with chip guard removed, 
BED LENGTHS 
DISTANCE BETWEEN CENTERS 


MAXIMUM COLLET CAPACITY: 1" (Collets interchangeable with 
South Bond 10"-1 


SPINDLE BORE 
SPINDLE SPEEDS: Eight 
POWER LONGITUDINAL FEEDS: 48 R.H. or L.H., 


+ 4,8, 6, and 7 feet 
16 to 82 inches 


1000, 1414", 16", 16/24" Lathos) 

1.9/8 inch 
34 to 875 r.p.m, 
0015" to .0841"" 


collet, Seri 


POWER CROSS FEEDS: 48. 0008" to 0312" 
THREAD CUTTING: 48 R.H.lor LH. pitches . . 4 to 224 per inch 
CROSS SLIDE TRAVEL 8-1/8 inchi 


for production operations, maintenance and 
service work. The Toolroom model has suf- 
ficient capacity for a large variety of toolroom work— 
its accuracy insures perfect results. Numerous tools 
and attachments are available for special jobs. Other 
South Bend Precision Lathes are made with 9”, 10", 
14%", 16", and 16/24” swings. Also Precision Turret 
Lathes with ‘4 and 1" collet capacities, a 14” Drill 
Press in bench and floor models, and a 7" Bench Shap- 
er. Immediate deliveries can be made. Time Payment 
wvailable. 


SOUTH 
Building B 
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Write ror tHis 
CATALOG NO. 73 


Includes compl 
ications and pri 


LATHE woOrRKS 


ter Tools Since 1906 + 456 E. MADISON ST., SOUTH BEND 22, INDIANA 


[Send You BIG KITS of RADIO PAR! 


sok |) You Bum ¢ 
ipment MP parts No RT 
Soom etn 


bors i 
MONEY. in 


[EARN 


LEARN EXTRA 


with |) YOU TEST r. 
Pe Bien 
be Buta special 


BY PRACTICING 


IN SPARE TIME 


Want a good-pay job in the fast- 
growing Radio and Television In- 


dustries?. Want to be 
own money-making 


Now is 


ous experience . 


and I can do the same 
for you. My unique 
train-at-home method 
gives you practical 


ent Xperience with BIG 
atonal! ado insttae KITS OF PARTS T 
nd. All equipment 
to keep. You also learn Radio and 
sion principles from ep-by-steP, 
-to-grasp illustrated lessons 
Make EXTRA MONEY In Spee Time 
The day you enroll, I send y 
TRA MONEY bookle 
know-how to make EXTRA MONEY 
fixing neighbors’ Radios in spare time. 


64 PAGE BOOK AND 
GET ACTUAL LESSON 


your: 


your opportunity 
ndreds of men to be Ra- 
ans, men with no previ- 


of your 


I've 


MY COURSE 
INCLUDES 


TELEVISION 
ELECTRONICS 


BOTH FREE! MA 


From here, 
shop or a gi 


N. R. I. Trained Men Face Bright Future 


Radio’ Manufacturing, Radio 


Power Pai 
any Kinds Lear 
rect, Pot 


utd thle 


it’s a short step to your own Rad 
i-pay Radio job. 


ing _opportunit 
ine Radio, Broade 
‘epairing, 

And think 
opportunities i 
FM ai 


Address Work, e 
even greater 

ing Television, 
lectronic 


Get Actual Lesson and Book Free 


Act NOW! Mail post card for my sp 
BLE FREE OFFER, Get acta] 
GETTING ACQUAINTED WIT 

VER SERVICING." 


en to ches 
pictures 

also get my. 0 book, 
A SUCCESS IN. RADI 
ELECTRONICS." See 


Send now 


Dept. 
Radio I Pioneer Home Study 
School, Washington 9, D, C 


WOW: 


Prove 
Sor Yourself / 


In a recent 30-day test of 
hundreds of Camel smokers 
Hioted throat specialists reported 


NOT ONE SINGLE CASE OF 
THROAT IRRITATION 


due to smoking CAMELS! 


According 
to @ Nationwide 
survey: 
MORE 
DocTors 
SMOKE 
CAMELS 
than any other 
cigarette 


T for Throat 


T for Taste 


Money-Back Guarantee! 
Tr 


